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SYNOPSIS 
Universities in developing countries are deteriorating physically due to lack of planned 
maintenance, lack of maintenance policies in the institutions, lack of up-to-date security 
system, and also lack of qualified personnel at decision-making level. Lack of planning leads 
to reactive maintenance. It also leads to unbudgeted expenditure and has an impact on the 
amount of money allocated to maintenance which results in unavailability of funds to carry 
out maintenance duties. Institutions which have no maintenance policy lack guidelines to 
follow when a maintenance problem arises. Most personnel in charge of maintenance are 
junior management or at supervisory level as a result they are not part of middle 
management that strategically directs the organisation. Most of the decisions made at 
supervisory scale are easily overruled at management level where the maintenance 
manager is not present during meetings to motivate maintenance cases. Lack of efficient 
security also allows vandalism to rise which contributes to the deterioration of facilities. 
Universities lack creativity and cost management skills to raise its own funds to supplement 
the maintenance budget, which is largely funded by the government. This study 
recommends employment of built environment professionals in decision-making positions. 
It also recommends that organizations should have a maintenance policy in place. 
Investment should be made in good security systems and management of the facilities 
should include income generating activities that could subsidise the maintenance budget. 
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CHAPTER ONE 
 
1.0 THE PROBLEM AND ITS SETTING 
 
1.1  Introduction  
The maintenance of university facilities is important for the wellbeing of users, i.e. students, 
lecturers, administration staff, clerks, technical and support staff; and, furthermore, it is 
indispensable for the promotion of productive activities and social development. The vast 
majority of people spend over 95% of their time in or next to a building of one kind or 
another; so in this sense the built environment has become our ‘natural environment’ 
(Wordsworth, 2001).  
The conditions of the surroundings in which we live and learn, are a reflection of the 
nation’s wellbeing (Lee, 1995). Neglecting maintenance implies increased costs of operating 
facilities and a waste of related natural and financial resources (Jackson, 2003a).  According 
to Banful (2004), the financial consequences of neglecting maintenance are often not only 
to be seen in terms of reduced asset life and premature replacement, but also in increased 
operating costs and the waste of related natural and financial resources.  
There can be little or no doubt that dilapidated and unhealthy buildings in a decaying 
environment depress the quality of life and contribute in some measure to antisocial 
behaviour (Wordsworth, 2001). Bastidas (1998) suggests that a school maintenance 
programme is an organizational activity that needs to be carried out by the school 
community, in order to prolong the life expectancy of school buildings, the furniture and 
equipment. Maintenance is a continuous operation to keep the school buildings, furniture, 
and equipment in the best form for normal everyday use, and to ensure the use of the 
school building as a shelter in case of an emergency caused by natural and hazardous 
events.  
The school maintenance programme should be systematic and proactive - to prevent the 
need for any unnecessary repairs. It should have a sufficient staff and an adequate budget 
for proper maintenance. According to findings by Buys (2004: 199), ‘Regular maintenance 
inspections’ are perceived to be one of the most important criteria in maintenance 
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management. By having regular inspections of the building and all its facilities to identify 
any defective work, maintenance work can be carried out before expensive corrective 
maintenance is required. 
1.2  The Statement of the problem 
Most developing countries neglect maintenance and have no policy at all to curb and deal 
with the deteriorating infrastructure. The University of Malawi, for instance, situated in 
developing Malawi is deteriorating physically due to, among other things, lack of 
maintenance. Management of the institution has mainly blamed the situation on lack of 
adequate funding from government, which is the main financier.  
 
Funding has always been below the budget and somehow erratic. For instance, in 2005, the 
budget of the University of Malawi was MK1.2 billion (one billion two hundred million 
Malawi Kwacha) and only MK500 million (five hundred million Malawi Kwacha) was pledged 
by government. This had been an occurrence for the last ten years (Ali-Dinar, 1997). As a 
result, most of the money given by government has been used for salaries and for buying 
laboratory materials; and little or no allocation had been made for maintenance, except for 
indispensable works based on demand.  
 
Funding by government dwindled to 46% in 2001/2002 and to 56% in 2003/2004. The 
decline of funding led to rapid deterioration of the facilities, low morale; and it eroded 
academic standards. However, the subsequent years of 2006 and 2007 saw the government 
funding the institution fully (University of Malawi, 2005). However, maintenance works still 
remain haphazard - leaving the system, if there is one, a lot to be desired, as witnessed by 
the author in March 2009.  
 
On the other hand, lack of proper security and incidences of vandalism have also been 
noted as a contributory factor to deteriorating physical conditions. A visit to the university 
colleges showed that there are no security gates on some campuses; the colleges could be 
accessed from any point. Most fixtures like electric sockets are stolen from lecture halls, 
toilet cisterns are either stolen or closed -- or cisterns have been barricaded to avoid 
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thieves. Locksets to classrooms are also in bad condition; and as a result, most classrooms 
are unlocked - resulting in missing furniture.   
 
1.3 The sub-problems 
 
1.3.1 The first sub-problem is to establish whether there are any maintenance 
management policies for university facilities in developing countries. 
 
1.3.2 The second sub-problem is to determine whether security in university facilities is 
adequate in eliminating vandalism, which contributes to the physical deterioration of 
facilities. 
 
1.3.3 The third sub-problem is to determine whether there are qualified personnel at 
university management level to take proper maintenance decisions. 
 
1.3.4 The fourth sub-problem is to identify ways of raising funds to supplement 
government’s funding for maintenance.  
 
 
1.4   The hypotheses 
 
 
1.4.1 Hypothesis one: Universities in developing countries maintain facilities haphazardly. 
 
1.4.2 Hypothesis two: Security in university facilities is insufficient to deal with vandalism. 
 
1.4.3 Hypothesis three: Maintenance decisions are made reactively because of lack of 
qualified personnel at management level. 
 
1.4.4 Hypothesis four: Management fails to utilise university facilities to supplement 
funding for maintenance.  
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1.5   The delimitations 
 
This research mainly concerns universities in Malawi. Universities in South Africa and other 
developed countries are excluded from the study, but may be used as a yardstick to 
compare certain parameters. University facilities in Malawi are the principal focus of the 
research because they were accessible and within reach. Most universities in other 
countries could not be researched because of lack of funds as well as political instability and 
wars. 
 
1.6 Definition of the terms 
 
Backlog maintenance – This refers to maintenance which has not been carried out but which 
is necessary to prevent the deterioration of an asset or its function (Pradeep & Srivastava, 
2007). 
 
Cleaning – This means reducing contamination to an acceptable degree (Pradeep & 
Srivastava, 2007).  
 
Corrective maintenance – This is the maintenance required when an item has failed or worn 
out; this is needed to bring it back to working order (Pradeep & Srivastava, 2007). Corrective 
maintenance is inherently "reactive", in that it is carried out after some defect has been 
discerned, often because the system is not operating as it was intended to do. In some 
areas, corrective maintenance is known as curative maintenance (Jackson, 2003a).  
 
Deferred maintenance – This is maintenance, which is due to be carried out, but cannot be 
done because of a shortage of funds or the unavailability of funds. Such maintenance should 
be added to the backlog of maintenance items awaiting attention (Pradeep & Srivastava, 
2007). 
 
Maintenance – This is the restoration of an item to its original condition or to working order 
through repair, the replacement of parts or the total replacement of an item (Pradeep & 
Srivastava, 2007).  
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Maintenance Policy – This is a deliberate plan of action to guide maintenance decisions and 
achieve rational outcomes (Babylon translation @ click, 2009). 
 
Planned maintenance -  This is maintenance organised and carried out with forethought, 
control and the use of records to a predetermined plan, as referred to BS 3811 
(Wordsworth, 2001). 
 
Preventive maintenance – the maintenance carried out to prevent an item from falling or 
wearing out, by providing systematic inspection, detection and the prevention of incipient 
failure (Srivastava, 2007). Preventive maintenance is "proactive", in the sense that these 
activities are conducted before any defect actually occurs (Jackson, 2003a).   
 
Rehabilitation – This comprise those activities carried out to correct major defects in order 
to restore a facility to its intended operational status and capacity, without significantly 
expanding it beyond its originally planned or designed function or extent. Rehabilitation is 
generally more expensive than corrective maintenance (Pradeep & Srivastava, 2007).  
 
Routine maintenance – This is the day-to-day operational routine needed to keep the plant 
operating, e.g. the cleaning of drains; it includes preventive maintenance and forms part of 
the annual operating budget (Pradeep & Srivastava, 2007). 
 
Running maintenance, according to BS 3811, is maintenance that can be carried out whilst 
an item is still in service (Wordsworth, 2001). 
 
Security is assumed to mean protection from wilful attack for those occupants, their 
possessions, and the actual property they occupy (Marsh, 1985).  
 
Unplanned maintenance, according to BS 3811, is defined as ad hoc maintenance carried 
out to no predetermined plan (Chanter & Swallow, 1996). 
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For the purpose of this research, maintenance is defined as a set of activities or procedures 
conducted to return or keep university facilities in a fully functioning or operational 
condition. 
  
1.7   The abbreviations 
 
 
BS  British Standards 
 
BOT  Build Operate and Transfer 
 
DBSA  Development Bank of Southern Africa 
 
DFI  Development Finance Institutions 
 
FM  Facilities Management 
 
HEI  Higher Educational Institutions 
 
HVAC  Heating Ventilation and Air Conditioning 
 
ISO  International Organization for Standardization 
 
LCC  Life Cycle Costing 
 
PFI  Public Finance Initiative 
 
UK  United Kingdom 
 
 
1.8 The assumption 
 
It is assumed that university does not have enough funds that it fails to plan for its 
maintenance work. It is also assumed that the universities have no effective security system 
that it is prone to vandalism. It is also assumed that the universities do not have qualified 
people who can plan maintenance work effectively. The last assumption is that universities 
in developing countries do not supplement government subsidies with fund raising activities 
that can meet the needs of budget shortfalls. 
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1.9 The Importance of the study 
 
The purpose of the research is to investigate the problem associated with the maintenance 
of university facilities in developing countries. The findings will hopefully come up with ways 
of maintaining university facilities in developing countries, where the funding of institutions 
is sometimes low due to governments’ failure to obtain their full balance of payment 
support from donor nations. This results in the failure to fully fund institutions like 
universities.  
 
The study will also address the problems of universities failing to supplement the funding 
they get from government through income-generating activities. The study will also 
determine whether construction professionals would have a positive influence on the 
maintenance of infrastructure if put in managerial positions. It will also assess the impact of 
well-managed security on infrastructure management and its effect on the maintenance of 
the universities’ facilities. 
 
Further to the results of the research, construction professionals will be able to take a role 
in decision-making at managerial level. While putting security measures in place would 
increase security expenses, it would obviously reduce the maintenance bill considerably. 
The creativity needed to generate funds would boost financial income as well as close up 
any financial gaps created by the lack of external funding. 
 
1.10 Objective of the study 
 
The main objectives of the research are to establish the following: 
• The importance of planned maintenance by management and the need to 
incorporate such maintenance into the organisation’s policy; 
• The importance of supplementing government subsidies with fund-raising activities 
to fund maintenance; 
• The importance of security to buildings in restraining vandalism, which may 
contribute to maintenance needs; 
Maintenance of university facilities in developing countries 
  8 | P a g e  
 
• The importance of employing technically trained people in managerial positions to 
influence maintenance decisions. 
 
1.11 Organisation of the remainder of the study 
 
Chapter Two contains a review of the literature related to the sub-problems listed in 
Chapter One, with regards to maintenance management, from secondary sources such as 
books, the internet and journals.  
 
Chapter Three explains the methodology and general procedures used in the survey. This 
includes data-collection procedures, population, questionnaire design, data analysis and 
interpretation. 
 
Chapter Four details the results obtained from the survey, the analysis, and interpretation. It 
also includes the testing of the hypotheses. 
 
Chapter Five summarises the research and provides recommendations and conclusions. 
Recommendations for future research are also included. 
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CHAPTER 2 
2.0 MAINTENANCE MANAGEMENT 
2.1  INTRODUCTION 
 
This chapter lists data collected from books, the internet, unpublished theses and journals 
related to the sub-problems raised - such as maintenance management plans, security of 
facilities, maintenance management decisions and funding for maintenance. 
 
Buys (2004) documented the fact that tertiary institutions nowadays get less subsidies from 
the government. Most of their funds are spent on salaries, but these institutions still need 
to attract students and the condition of facilities plays a big role in this respect. Buys (2004) 
cites that Kaiser (1990) supports the view of having good facilities by arguing that the 
academic enterprise does not exist without such facilities; and their condition is of 
paramount importance in an institution‘s ability to sustain its programmes. Van der Have 
and Armstrong (1996) also argued that decisions that negatively impact the physical 
appearance of the campus can turn away potential students, researchers and social events, 
all of which have an impact on the budget. 
 
Buys (2004) concludes that there is evidence that the management of tertiary educational 
institutions are spending an extremely low proportion of their total budget on maintenance. 
Maintenance managers will therefore have to produce very strong arguments if they want 
maintenance to be given a higher priority in the overall budget plan.  
 
Management of any process involves assessing performance, and the maintenance 
management of buildings is no exception to its performance (Turrell, 1997). In order for any 
maintenance manager to measure performance and set priorities, the organisational needs 
have to be considered, i.e. the function and performance of buildings and their appropriate 
standards will be independent of the users’ perception and their primary needs (Chanter & 
Swallow, 1996). Performance of institutional buildings and their component depends -  to a 
large extent - on continuous and planned periodic maintenance. This issue challenges 
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owners and facility managers to institute precise planning based on well-structured 
maintenance programmes (Shohet & Perelstien, 2004). 
 
 2.2 MAINTENANCE MANAGEMENT POLICY 
 
Wordsworth (2001) emphasizes the fact that the local authority should lay down 
operational and cost objectives for the maintenance department - starting with the 
identification of maintenance tasks, the standards to be achieved and the limitations of such 
costs. This will lead to policies concerning proper balances between preventive and 
corrective maintenance. The work should be programmed, rather than merely relying on 
user requests. The priority must be accorded to different types of work, whether the work is 
better carried out by direct labour or by contract labour, and where the properties are 
dispersed over a wide area, the extent to which decision-making should be decentralized.  
 
These policies will determine the structure of the maintenance organization and the roles 
and duties of the supervisory staff.  
 
According to Wordsworth (2001), the structure for a maintenance policy includes:  
(i) Policy statement: 
• Maintenance policy - In relation to overall management policy in the organisation;  
• Legal consideration and responsibilities – lease terms, repair covenants, restriction 
to access, applicable statutory standards;  
• Environmental policy - on waste, noise, dust generation, materials sourcing and 
energy management. 
 
(ii) The policy as it relates to building users 
• Standards of maintenance; 
• Health and safety; 
• Security and access; 
• Work in occupied premises.  
       
Maintenance of university facilities in developing countries 
  11 | P a g e  
 
(iii) Organisation 
• Management staff; 
• Preventive maintenance and the planning cycle proportion and type of preventive 
maintenance, timeframes for inspections/servicing; 
• Identifying maintenance needs-- defective reports, inspection types and cycles, 
prioritizing maintenance needs; 
• Routine servicing requirements and cycles. 
 
(iv) Procurement 
• Use of contractors and direct labour – proportion and types of work; 
• Approved contractor list policy – contractor selection and vetting; 
• Contracts – types, costs, timeframes, levels of services; 
• Emergency and disaster routines. 
 
(v) Monitoring and feedback 
• Reporting to management board; 
• Quality management routine; 
• Benchmarking. 
        
According to the maintenance policy of the town of Sylvan Lake Recreation and Parks 
Department (Sylvan Lake Council Maintenance Policy, 2006), the department is responsible 
for the development and implementation of a Building Maintenance Program that will 
oversee all town-owned facilities and will outline all operating procedures. The initiated 
building maintenance program will allow the department to track all maintenance requests 
from regularly scheduled maintenance to emergency maintenance and in time create an 
ongoing, preventive maintenance program to maximize the life cycle of all building systems 
(Sylvan Lake Council Maintenance Policy, 2006). 
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Wordsworth (2001) differentiates maintenance planning from programming; planning 
embraces the whole process of maintenance managements, while programming relates to 
scheduling the manner in which maintenance works will be carried out, i.e. planned 
maintenance programmes, daily or breakdown maintenance, minor new works and 
refurbishment.  
 
According to the maintenance policy (Sylvan Lake Council Maintenance Policy, 2006), the 
purpose is to develop guidelines and operating procedures with the goal of preventive 
maintenance, as a component of a facilities maintenance system, being to maximise the life 
cycle of all building systems. Maintenance services will be provided in the following broad 
categories: building exteriors, building interiors, HVAC, plumbing, electrical, and the 
grounds. 
 
According to the League of Minnesota Cities (2004), as part of loss control efforts, cities 
should develop a policy that outlines how they will conduct their maintenance. The policy 
should contain basic components, such as:  
 
Written Policy: - A written policy guides the maintenance and inspection efforts. It provides 
direction to employees and information to other employees and elected officials in order to 
respond to questions about the maintenance. It can also support the statutory discretionary 
immunity.  
 
Repair Criteria: - When should the city consider a condition in need of repair? Some 
maintenance will need to be done on a regular basis, such as snowploughing, street 
sweeping, and seal coating. Other maintenance will be done in response to an inspection 
that shows a defective condition or in response to a complaint. The city develops criteria for 
employees who inspect the streets to determine when street maintenance needs to be 
done -- in addition to the regularly scheduled maintenance, for example holes or cracks 
more than two inches wide.  
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According to the policy of the City of Windham Policy (Barker et.al, 2004), in New 
Hampshire, the following schedule of less-frequent maintenance needs is intended to serve 
as a minimal guide for the maintenance criteria.  
 
• Painting (interior walls/doors, ceilings): Determined in annual review;  
• Painting (exterior body and trim): Every five (5) years;  
• Power washing exterior walls (Same year as painting of external walls): Every five (5) 
years;  
• Replacement of carpets: Every ten (10) years (if offices have carpets); 
• Replacement of carpets: Every four (4) years (If hallways have carpets); 
• Septic system pumped: Every two (2) years;  
• Striping of parking lots: Every two (2) years;  
• Power washing vinyl sidings: Every five (5) years. 
 
Maintenance and inspection schedules - The cities develop a regular schedule of 
maintenance and inspection of its streets. The schedule should be realistic, within budget, 
and take into consideration the resources needed, the length of the construction season, 
and the amount of work to be done (League of Minnesota Cities, 2004).  
 
According to findings by Buys (2004: 199), ‘Regular maintenance inspections’ were 
perceived to be the most important criterion in maintenance management. By having 
regular inspections of the building and all its facilities to identify defective work, 
maintenance work can be carried out before expensive corrective maintenance is required. 
 
Maintenance Procedures: - The policy should prescribe how the maintenance must be done. 
This should include whether employees will do it or whether the city will hire contractors. It 
should also give an idea of what equipment will be used and if there are any special 
procedures for any particular maintenance.  
 
For instance, at the town of Sylvan Lake, the Director of Recreation and Parks is responsible 
for ensuring that the facilities are maintained to the standards of the town of Sylvan Lake 
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Building Maintenance Program. The Director of Recreation and Parks, in conjunction with 
the Recreation and Parks Foreman, is responsible for annually evaluating facilities 
maintenance and submitting budget projections for each facility. The Recreation and Parks 
Foreman is responsible for co-ordinating any educational, technical and financial resources 
available.  
 
The Recreation and Parks Foreman, whenever possible, assigns experienced maintenance 
forces that are fully trained and familiar with specialised and restricted facilities.  
 
The Commonwealth of Pennsylvania Department of Corrections (Beard, 2005), states in its 
policy statement that budget requests are required annually from the facility on Capital 
Improvements, Maintenance Projects, and Fixed Assets of Capital Equipment. The 
Maintenance Department has the principal responsibility for assembling information on 
these classes of items.  
 
It is from this original information that the Department's Budget Request is prepared and 
subsequent allocations are made. A comprehensive rationale is required in narrative form (a 
needs evaluation study) for Budget Requests. Secondly, a five-year forecast of major budget 
items is maintained by the Facility Manager/Deputy for Facilities Management, and 
submitted to the Director, Bureau of Operations by 1 September of each calendar year.  
 
Priorities: - The priorities may also depend upon the conditions of the streets. For example, 
the streets in a worse condition would have a higher priority. One cannot repair all streets 
at the same time, so one needs to develop a rational way of setting priorities.  
 
Response to complaints or accidents: - Procedures should be developed to respond to 
complaints about the condition of facilities. The authorities should send someone to inspect 
the facilities to determine if it meets the criteria for repair. If it does, then it should either be 
repaired immediately, or a plan needs to be developed as to how it will be repaired. If it is a 
dangerous condition that cannot be repaired immediately, the authorities should consider 
whether they need to put up warning signs or protective devices, such as cones and 
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barricades. It is important to document the results of the inspection, repairs, and any 
decisions regarding warning devices. Part of this documentation could include photographs 
and measurements.  
 
Documentation: - All of the facilities’ maintenance should be documented and filed so that 
the records are easily accessible. It is also important to provide training so that employees 
can complete the forms properly, and to determine which employee did what maintenance 
on which facility, and at what time. Records could include:  
  
• Inspection records,  
• Complaint records / Work orders,  
• Daily logs,  
• Memos,  
• Drawings,  
• Time sheets,  
• Computer records 
• Costs, 
• Materials used 
 
Consideration of warning devices or signs: - If the organisation has notice of a condition that 
needs repair and are not able to fix it at that time, the policy should have a provision on 
warning signs and devices. The organisation should always consider and document the 
decision that it has considered whether - or not - to use a warning sign or device. One of the 
most common claims in a negligent street condition case is that the authorities failed to 
provide any warning of the dangerous condition.  
 
The Minnesota manual on uniform traffic control devices (League of Minnesota Cities, 2004) 
provides guidelines on safety devices when doing temporary street construction.  
 
Safety of employees: - The policy should take into consideration the safety of the 
employees, for example, adverse weather conditions could make it unsafe for employees to 
be doing repair work on streets (League of Minnesota Cities, 2004).  
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Training on policy: -  It is important to indicate that the organisation trains employees on 
what the exact nature of the policy is. The idea behind a policy is to provide consistent ways 
of maintaining the facilities; and this is only possible if every employee knows and follows 
the policy (League of Minnesota Cities, 2004).  
 
Communication of policy: - Once the policy is written, the organisation should inform 
employees that it exists and what it involves. This gives people the information on what the 
organisation is doing about maintenance and what employees can expect. Employers can 
tell employees some of the factors that affect the company’s maintenance, such as limited 
resources and insufficient employees. Employers can also inform them on how to contact 
the authorities to report any condition that needs to be repaired. 
  
Review of policy: - The policy should have a procedure set up so that it is reviewed 
periodically. After getting input from employees and officials, the city can determine 
whether the policy needs to be modified. It is important that the policy should reflect what 
the organisation actually does. 
 
According to Buys (2004), some of the criteria for best practice in maintenance 
management systems, in order of most important to least important, are as follows: 
• The establishment of regular inspection cycles to identify maintenance work;  
• Adopting a lifecycle costing approach during the design stage; 
• Having a sound maintenance management policy to set minimum standards; 
• Setting priorities to determine the sequence of maintenance work; 
• Having good communication at all levels of management. 
 
Wordsworth (2001) defines ‘planning’ as an essential management tool for controlling all 
aspects of building management. These include: 
• A planned preventive maintenance programme (narrow definition); 
• Planned levels of expenditure for day-to-day and reactive maintenance; 
• Disaster planning; 
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• Planned strategies of asset management, in conjunction with a business plan or a 
corporate plan.  
 
Wordsworth (2001) - citing the Royal Institution of Chartered Surveyors’ Guidance Note on 
Planned Building Maintenance (1990) -- lists the five steps of maintenance planning: 
• Determining the policy for maintenance; 
• Deciding and preparing maintenance programmes and obtaining funds for them; 
• Getting work done; 
• Controlling the progress of work and expenditure; 
• Monitoring the effectiveness of the programme. 
 
2.3 SECURITY OF BUILDINGS AND MAINTENANCE 
 
Security of facilities has so far improved the appearance of buildings and reduced the 
operating budget -- due to the reduced replacement of vandalised items. An integrated 
design of security to buildings has even become essential. Since 11 September 2001, when 
the Twin Towers at the World Trade Centre in Manhattan, United States (U.S.) were taken 
down by acts of terrorism, new rules apply. These are known as the ISO 17799 Code of 
Practice for information and security management.  
 
The attacks, which were carried out by agents of Al Qaeda (a militant Islamic terrorist group 
led by Osama bin Laden), used three hijacked commercial jet aircraft to destroy the World 
Trade Centre in New York City severely damaged the Pentagon in Arlington, Virginia. A 
fourth hijacked plane crashed in Shanksville, Pennsylvania, when its passengers attempted 
to seize the plane from the hijackers.  
 
Some 3,000 persons died in total, or were missing, because of the most devastating terrorist 
episode in U.S. history (Columbia Encyclopaedia, 2008). 
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Facility managers today are staring down the barrel of two seemingly conflicted mandates 
to improve security for it to comply with the new laws; and reduce operating expenses and 
resource allocation (Schultz, 2005). 
 
It is actually possible to achieve both of those goals - no matter how opposed they appear to 
be. Consider the following example of a healthcare facility in western Canada, where the 
800-bed hospital faced a space crunch and needed a security upgrade, but also faced a 
reduced budget.  
 
One wing’s video security system consisted of analog cameras feeding into a large control 
room, where two guards monitored the video. When hospital management decided to 
integrate this wing’s security systems, various departments consolidated their control 
centres into a single command point. As a result, only one guard needed to monitor the 
video from the front desk. The second guard patrolled the public areas to create a visual 
security presence; and the large control room was converted into additional office space.  
 
The upgrades improved safety and saved the hospital approximately $450,000 (four 
hundred and fifty thousand dollars) annually, which paid for the retrofit (Schultz, 2005). 
This case perfectly illustrates the state of facility security today: In the wake of the 
September 11 attack, as stated above, security pressures are greater than ever, but 
resources remain limited. However, facilities are safer thanks to new tools; and integrating 
these tools with core-building services and enterprise systems is the best way to maximise 
their value.  
Schultz (2005), continues by maintaining that integrating security with building services and 
bundling individual security systems is valuable, but integrating these systems with core 
building services yields several high-level benefits. These include: 
• Increased Operator Efficiency - Most facilities can experience a 20% to 30 % 
improvement in operator efficiencies by integrating security systems and building 
functions. Additionally, a single platform for multiple-building functions reduces 
training time and human error.  
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• Improved Information Management - End users can reap daily benefits when they 
combine and properly analyze data, such as being able to access control reports and 
video information. For example, being able to access control information can help 
end users predict building loading for HVAC and lighting. Reports can also provide 
details on the cost of doing business.  
 
The subject of security in buildings includes the means and equipment to stop unauthorised 
entry onto land or into buildings, whether with the intention of committing a further felony 
or not. Such items as fences and barriers, as well as door or window locking systems and 
security glazing materials, fall into this category. Entry systems, which provide selective 
access to various parts of the building to some people - and the exclusion of others - are 
clearly included, as is the equipment needed to raise the alarm if an intrusion takes place 
(Marsh, 1985). 
 Often the requirements of safety and security in buildings are in conflict: ease of escape in 
case of fire and the need to keep out intruders is an example that always comes first to 
mind. There can also be conflict between safety of one kind and safety of another (Sinnott, 
1985). 
Climbing horizontal rails is a form of vandalism, although it is not vicious. Paintwork, and 
perhaps the rails themselves, will be damaged. If outdoors, the damage will accelerate 
deterioration of the paintwork. In this example, the requirements of accident provision and 
prevention of vandalism coincide. Unfortunately, the issue is seldom as explicit. The 
designer has to decide what is best in the circumstances; but first he must attempt to see 
the many aspects of safety and security as a single and integrated whole (Sinnott, 1985). 
Improved security in the ordinary running of buildings does not necessarily add to the cost 
of the building. The avoidance of undesirable features may actually reduce costs. Above all, 
the full costs-in-use must be considered: replacement costs of articles stolen, repair costs, 
time spent on employees and police in preventing and apprehending culprits, as well as the 
psychological effect on the victims (Sinnott, 1985). 
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Security should be designed with the aim of preventing unauthorised entry, impeding the 
removal of stolen goods, and to reduce any vandalism directed against the building (Marsh, 
1985). Careful design of building or facilities design can ensure that the criminal is less likely 
to attain his objective. Pilfering by employees can be limited by means that will prevent 
them from entering certain parts of the building, and by planning, that prevents them from 
leaving the premises unobserved. Vandalism can be reduced by robust construction and 
other structural measures.  
According to Sinnott (1985), the three proximate prerequisites to an act of vandalism 
committed in or around the building are: 
• The area is not under surveillance, officially or unofficially; 
• There is no apparent occupant; 
• There is already some damage done to the building. 
The first of these is an obvious prerequisite; the vandal does not want to be caught. The 
second is probably most influential with children. The third is important because it would 
appear that when the end of the chain is reached a trigger or release is required to spark off 
the destructive impulse. 
Marsh (1985) also notes that tacit manipulations of space should reduce the likelihood of 
crime: 
• Obvious ownership: The design should emphasise ownership of the building and the 
space around it. Space should be divided into three zones: recognisable private 
space (possibly gardens), semi-private space and a public zone space -- beyond the 
shared area. 
• Surveillance: Public areas should be surrounded by the building’s windows. Lift 
lobbies should be capable of being seen from the entrance. Unobserved areas 
should generally be avoided. 
• Building size:  The number of units should be scaled down per entrance, so that 
strangers using the entrance become quite visible. 
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• Escape routes: Escape routes should not permit access from the stair onto 
intermediate floors except at the ground-floor level. 
• Open space: This should be identified with the surrounding buildings within, and 
should be overlooked by windows. It should be linked to vehicle routes and the 
pedestrians, so that passers-by act as a deterrent to any intending wrongdoers. 
• Lighting: All public areas within and outside the building should be adequately lit - 
naturally or artificially - to avoid patches of deep shadow. All lighting should be of a 
vandal-proof type. 
• Access to building: Entrance to a building should be reduced without restricting its 
proper use. Entrances of staff and visitors should be separated; and proper reception 
facilities should be provided. Reducing entry routes results in the reduction of 
excessive supervisory costs. 
• Provide adequate construction strength: Assess the most vulnerable areas and 
provide the best balance in protecting the strength of the enclosure, doors, 
windows, grilles, locks, and intruder detection, alarm and supervisory systems. 
• Organisation precautions: These involve human factors, such as patrols or 
watchmen, as well as the training and reliability of staff and their discipline.  
• Adequate security accommodation: Where necessary, search rooms, observation 
galleries, entrance reception facilities and equipment control rooms must be 
provided. 
 
Sinnott (1985) pointed out the advantages of employing a ‘defence-in-depth’ system in 
school buildings, where, for economic and social reasons, it is not possible to provide more 
than basic security for the main structure. For protection against malicious attacks, reliance 
may have to be placed on deterrent and detection zones. 
 
The concept of a ‘defence-in-depth’ against intruders is based on the need to place as many 
obstacles as possible in the way of an intruder - in order to delay his progress (ibid). 
The ‘defence-in-depth’ system is provided by the following: 
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• Structural protection: A physical barrier strong enough to act as a deterrent, or to 
keep an intruder busy. For example, a perimeter fence with the purpose of 
controlling authorised access and hindering unauthorised entry. This must be of 
special design and construction, e.g. chain link with a mesh size that makes footholds 
difficult, anti-climbing and anti-burrowing devices. This provides a clear area on 
either side of the fence to avoid concealment. Provision of two fences would even be 
better, with the provision of a corridor between fences for vehicular traffic or dog 
patrols. Provide adequate lighting on the grounds and remove ladders and 
scaffolding, which could assist entry into buildings. It is also important to provide 
adequate security lighting. 
 
• Detection and alarm systems: Successful entry of a burglar through the first line of 
defence should be ably detected and the alarm raised by means of an intruder 
detector and alarm equipment. 
 
• Safes, vaults and strongrooms: The last line of defence for portable and valuable 
items, as well as essential records, is a good quality safe, vault or strongroom. 
 
Sinnott (1985) emphasised that there is an advantage in designing for ‘defence-in-depth’ by 
working away from the area where the defence is required; by firstly identifying the targets 
(e.g. cash goods, records); parts of the building that will house them being grouped together 
as much as is practicable. These can then be provided with more than basic security without 
the need of a high-security construction at a greater-than-normal cost over a considerable 
area, as would otherwise be necessary. This would be a secure zone. Beyond it, in a 
detection zone, a basic security system may be supplemented by intruder-detection devices. 
Further out will be the deterrent zone, where the intruder is deterred from entry because 
he would be visible to any observer. 
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2.4 MAINTENANCE MANAGEMENT DECISIONS 
 
Buys’ (2004) research has developed a computer tool that was tested by a number of 
maintenance managers. The results indicated that the model could be used very effectively 
as a benchmarking tool. The research concluded that for maintenance management to be 
effective, policy makers within government and top management at tertiary institutions 
must ensure that sufficient funds are provided for maintenance, and that a systematic 
approach to maintenance management is established.  
 
The most important obstacle confronting building maintenance managers is being forced to 
do more with fewer resources. These constraints force managers to look for ways to reduce 
building maintenance costs, improve quality and increase responsiveness (Wordsworth, 
2001). 
 
The suggestions by Wordsworth (2001) show that maintenance budgets can be cost- 
effective with planned preventive maintenance programmes in place for universities. Pupils 
would be able to learn in a favourable environment and could reduce unnecessary and 
untimely disruptions. Labour planning is also easier, as it is clear when workers are needed 
on site. However, in order to avoid unnecessary expenditure or waste, an experienced 
surveyor should be employed to inspect the works periodically. 
 
Buys (2004) opines that maintenance starts when the building is handed over to the client. 
The amount of maintenance will depend on the type of materials used, construction 
techniques, and the quality of workmanship, the building’s use and the maintenance policy 
of the organisation. This author continues by stating that quantity surveyors should be 
involved with the maintenance management of the building during the operations and 
management phase -- because of their strength in the field of construction technology, 
estimating and cost management. 
 
Seeley (1998) emphasised the involvement of the maintenance manager during the design 
stage. This author insisted that it would minimise certain high maintenance requirements in 
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the future. Grimshaw (1987), as cited by Buys (2004), suggested that planned maintenance 
ensures accurate budgets for maintenance and consequently, sufficient funds for major 
works.  
 
Buys (2004) also alludes to Rapp and George (1998) who maintained that good maintenance 
management systems are essential for economically viable and operationally safe buildings.  
 
Buys (2004) cited that Miles and Syagga (1987) listed three reasons why buildings are often 
found to be in desperate need of repair: inadequate finances, poor management and poor 
building design. 
 
Research and discussion with local authorities have revealed that priority should be given to 
safety, security and essential repairs, and that routine maintenance and decoration should 
receive less attention. This undoubtedly leads to an increasing rate of deterioration and 
accelerates maintenance backlogs (Chanter & Swallow, 1996).  
 
In most cases, maintenance decisions are based on expediency, and over a period of time, 
such decisions represent a series of ad hoc unrelated compromises between the immediate 
physical needs of the building and the availability of finance. There is lack of any precise 
knowledge of the benefits, which accrue from different levels of maintenance expenditure.  
Little attempt is made to forecast the overall long-term effects of doing work without 
quality workmanship. The reason may be that from the standpoint of an individual firm, the 
amount spent on maintenance appears small in comparison with other operating costs 
(Wordsworth, 2001). 
 
A view frequently expressed is that the level of expenditure on maintenance is too high. 
However, in order to judge the reasonableness of the expenditure, it is necessary to 
consider three factors: 
• Whether the amount spent is excessive in relation to the work done;  
• Whether the work which is done is necessary and unavoidable; 
• Whether it would be advantageous to carry out more such work.  
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It would seem that the views expressed are well founded in relation to the first point, and 
that better management and work planning would result in a more economic use of 
resources, and a corresponding reduction in total costs. There are many reported cases of 
early maintenance, which could have been avoided by better design and the choice of more 
suitable materials (Wordsworth, 2001).  
 
The third point concerning the desirable level of maintenance cannot be considered in 
isolation. Clearly, construction resources are limited. The objective should be to achieve the 
optimum allocation of manpower, materials and capital between the maintenance and 
improvement of existing buildings and the construction of new buildings (Wordsworth, 
2001). 
 
According to Percy, Haider-Markel, McDonald and Maier (1997) between 1 May and 30 June 
1997, the Centre for Urban Initiatives and Research at the University of Wisconsin-
Milwaukee conducted a mail survey of all Wisconsin public school principals for the Institute 
for Wisconsin’s future. The survey included questions concerning budget problems, the 
sources of those problems, and their impact on school programmes and staff. Principals 
were asked how they responded to budgetary limitations, and about using alternative 
revenue sources such as student fees and fundraisers.  
 
The results indicated that most Wisconsin schools were over 30 years old. The need to keep 
buildings in good repair affects students’ wellbeing and long-term maintenance costs. The 
schools have done the following in the area of building maintenance to cope with funding 
shortages: 
•  In 54% of schools, principals said financial problems have impacted negatively on 
their ability to maintain their school. 
•  One-quarter of all principals said that they are unable to provide adequate 
maintenance of the school building. 
•  As many as 22% of those citing specific maintenance problems said they are 
unable to meet space needs. 
•  A high of 48% of schools could not complete their needed construction projects. 
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•  As many as 47% of the schools have been forced to add or increase fees for 
extracurricular programmes in the past five years. 
• Schools increasing fees were most likely to increase their athletic fees.  
• More than 55% of schools initiated or increased fundraising activities in the past 
five years.  
(Percy et. al, 1997) 
 
Tertiary institutions get fewer subsidies from government. Most of their funds are spent on 
their salaries, but the institutions still need to attract students; and facilities play a big role 
in this respect (Ali-Dinar, 1997). Kaiser (1990) supported the view of having good facilities by 
arguing that no academic enterprise can exist without facilities and their condition is of 
paramount importance to an institution‘s ability to sustain its programmes. 
 
According to Jackson (2003b), there are four main problems with central-government 
transfer programmes in developing countries:  
• The level of grant funds available for sharing with local authorities is shrinking. 
This is due to fiscal crises facing central governments. In a few cases, central 
governments are transferring additional resources to local authorities to 
facilitate the decentralization of public services. However, the broad trend is 
towards a reduced, or stagnant, level of funds being transferred from central 
government to local authorities.  
• The level of grant funds may fluctuate unpredictably from year to year, making 
local authority budgeting difficult. Even when an amount is set for the fiscal year, 
financial problems confronting the central government often ensure that a mere 
fraction of the grant allocation is distributed in the last quarter of the fiscal year.  
• Grant funds are often earmarked for capital construction only, pressing local 
governments to fund new facilities, which they cannot afford to operate and 
maintain adequately. Were the funds made available for maintenance as well, 
the life of existing facilities could be extended, making for a much more efficient 
use of available resources.  
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• Grant funds are often used to make up deficits in operating budgets, in essence 
rewarding those governments that perform poorly in mobilising resources. This is 
justified as a way of compensating poorer localities for differences in the 
economic base. However, it generally results in rewarding those localities with a 
poorer revenue-generating performance, since the grant allocation is not tied to 
efforts in tax collection, but rather to ordinary budgetary deficits. This problem 
has been addressed creatively in the Calcutta region by the revised grant 
structure. This links grant allocations with the achievement of agreed municipal 
government revenue and expenditure targets.  
 
Bastidas (1998) suggested that a school maintenance programme is an organisational 
activity carried out by the school community, in order to prolong the life expectancy of 
school buildings, as well as their furniture and equipment. In order to start a school 
maintenance programme, the school building should meet a minimum standard of 
condition. Maintenance is an ongoing operation needed to keep the school building, 
furniture, and equipment in the best form for normal use, and to ensure the use of the 
school building as a shelter in case of any emergency caused by naturally occurring 
hazardous events. The school maintenance programme should be systematic and proactive 
- to prevent the need for any further repairs. It should have an adequate staff and budget 
for proper maintenance. 
 
A school maintenance programme should ensure that the school building can:  
• Function at its designed level at all times;  
• Function during the normal life span of the school building;  
• Resist the effects of extreme natural events, like hurricanes, floods, and 
earthquakes - provided that the original design, construction, and materials were 
satisfactory to meet these demands. 
(Batisdas, 1998). 
 
The maintenance programme should comprise three basic components: organisation, 
inspection, and a maintenance plan (Batisdas, 1998).  
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The organisational structure of the school maintenance programme should clearly define 
duties and responsibilities, and should vary with the complexity of the school community. 
Representatives from parent/teacher associations, students, and any other school 
organisations should be responsible for establishing the school maintenance programme. 
The success of a school maintenance programme depends on the school community’s ability 
to be organized and to keep track of all the activities included in the programme (Bastidas, 
1998).  
 
A school maintenance program’s basic organisational structure should include a general co-
ordinator, a fund-raising co-ordinator, and a responsible team for every area of the school 
building (Jackson, 2003). 
 
The general co-ordinator, who could be the principal, or the parent/teacher association 
chairman, will be responsible for scheduling inspection activities to be carried out by the 
teams, collecting information, preparing a school building analysis report, and preparing the 
annual school maintenance plan (Jackson, 2003b). 
 
A preliminary school building inspection needs to be conducted in order to prepare a school 
maintenance plan. The information gathered during the preliminary school building 
inspection is the basis for the maintenance programme. The better the inspection, the 
better the programme will be. A school building report should be prepared in order to 
summarise the inspection. The general co-ordinator and the person responsible for each 
team should have a meeting to discuss the purpose of the inspection and the instruments 
used for data collection. The inspection should be conducted by technical personnel capable 
of identifying major deficiencies that may affect the normal activities in the school. The 
preliminary inspection is intended to assist in the evaluation of the overall condition of the 
school building (Jackson, 2003b).  
 
The inspection should not be based on observations of the visible and apparent condition of 
the school building and its components at the time of inspection. It should be a continuous 
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process in order to update the school maintenance programme. If a problem occurs, some 
adjustment to the school maintenance programme may be necessary, and decisions about 
what corrective measure to take for remedying the problem should be made. It is 
recommended that a new inspection be performed if a major change occurs to the school 
building, such as: when a hazardous event affects the school (Jackson, 2003b).  
 
The inspection should start with simple observations of the inside and outside of the school, 
such as simply walking around the interior and exterior. A checklist must be used to 
determine which items require attention and then matching the recommendations in the 
corresponding section of a planned manual to determine what action should be taken. The 
checklists in the manual have to be divided into sections, based on the main areas of the 
school building. Some items are difficult to classify because they are multipurpose. Note 
that common sense should be applied in the location of simple items (Jackson, 2003b). 
 
Some items are difficult to classify because they are multipurpose. Note that the common 
sense should be applied in the location of simple items (Jackson, 2003b).  
 
The areas of the school building are as follows:  
• Structure; 
• Roof; 
• Building exterior; 
• Building interior; 
• Plumbing; 
• Grounds; 
• Furniture and equipment.  
 (Jackson, 2003a) 
 
Preventive maintenance is normally planned; and hence the term planned preventive 
maintenance. It is a concept that is applicable to plant and equipment, which is subject to 
mechanical wear, but there are certain building elements – which also justify this treatment. 
In order to introduce such a system, it is first necessary to produce an inventory of every 
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building, area and service that needs to be maintained. Thereafter, it is necessary to 
determine which items are to be included in the planned preventive maintenance 
programme, and the frequency with which they will require attention: weekly, monthly, 
quarterly or annually (Wordsworth, 2001).  
 
The selection should be based on the consequences of failure such as safety and 
productivity. Finally, works orders should be prepared for the various tasks and an 
appropriate bring-forward system is devised. Performance should be monitored 
continuously to check that the work is being carried out in accordance with the programme, 
and that the costs are commensurate with the benefits, for example, a reduction in any 
emergency work and user requests (Wordsworth, 2001). 
 
Wordsworth (2001) indicates that planned maintenance is worthwhile if it: 
• is cost effective; 
• is needed to meet statutory or other legal requirements; 
• meets a client’s needs from an operating point of view; 
• will reduce the incidence of running maintenance and necessitating requisitions for 
work from the user. 
 
Wordsworth (2001 notes that a preventive maintenance system, which carries out 
unnecessary work, or unnecessarily high levels of work, is wasteful. This can come about, 
particularly when repair needs are anticipated too far in advance of their actual failure. This 
may happen because an inspecting surveyor, who may lack the necessary knowledge of 
deterioration processes, assumes too high a required functional standard or adopts an over-
cautious approach, in order to minimise professional liability.  
 
The key determinants in any preventive programme are twofold: 
• Servicing – scheduled work at regular intervals to prolong a building’s life and to 
prevent breakdowns; 
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• Repairs and replacements – a planned programme based on observed conditions to 
repair and replace components immediately prior to their anticipated failure. The 
concept “Just in Time” is appropriate here.  
     (Wordsworth, 2001) 
 
2.5 MAINTENANCE FUNDING 
 
There is widespread recognition that the capital needs of third world countries will not be 
met from government taxes, donor grants, or DFI such as the DBSA, but that the extra 
money must come from private sector investors. This is a growing trend and discernible 
everywhere. Much effort needs to be put into making financial markets work (Jackson, 
2003a). 
 
From a donor viewpoint, there are funds and capacity support available for those that are 
prepared to work towards good governance and to include the private sector in their 
development plans. Most DFI are willing and able to assist potential borrowers approaching 
the capital market; but, while they may be more sympathetic and flexible, they too must 
follow banking disciplines. There are numerous international support programmes being set 
up by donors and DFI to assist developing countries plan for and build relationships with the 
private sector (Jackson, 2003a). Partnerships with the private sector can go a long way to 
helping universities achieve their service delivery goals. University Administrators need to 
learn to set up and manage such partnerships. 
 
According to Jackson (2003a), the contracting or privatisation of the operations and 
maintenance of public assets in several countries is already being practised, especially in 
services such as water and solid-waste collection and disposal. Contracting out or 
outsourcing offers many advantages: 
 
• It can lower costs. Private sector operators are often more efficient and will have 
competed to win the contract. This would include favourable terms for the local 
authority.  
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• Special contracts can be developed to provide spot (as-needed) labour to 
maintenance departments to handle seasonal workload variations or emergency 
repairs.  
• It can reduce the level of staff supervision required for maintenance agencies. 
This is often one of their weak points.  
 
Buys (2004) recommends that consideration could be given to outsource maintenance 
functions. The results of his survey showed that the cost-effectiveness of outsourcing was, 
however, only 3.43 (on a scale of 1 = Poor, 5 = Excellent), indicating thereby that there is still 
much room for improvement.  
 
However, contracting (outsourcing) can lead to problems if it is not done carefully. Contracts 
must be well specified to ensure that the correct services are performed in the way the 
authority wants. Universities will have to shift from service provision to contract monitoring, 
a skill in which they may have no experience (Wordsworth, 2001).  
 
An important complement to enhancing revenue generation is the achievement of 
improved financial management, mainly through the introduction of sound accounting and 
budgeting practices. Accounting systems, such as cost accounting and enterprise fund 
accounting, can provide essential information inputs for maintenance management 
(Jackson, 2003a). 
 
Given the unpredictable nature of certain maintenance/repair needs, there should always 
be some contingency funds.  Systems of budgeting and accounting can be used -- in which 
the yearly allocation of funds is allowed to accumulate in a separate maintenance account -- 
so that emergency or unexpected maintenance needs can be promptly taken care of 
(Jackson, 2003a).  
 
The design process of new buildings should include a full study of maintenance 
requirements for alternative designs -- including task definition; task quantity and quality 
standards; and estimates of the human, material, management, and financial resources 
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needed to perform such tasks. LCC can be one of the several tools used to assess these 
alternatives (Wordsworth, 2001). 
 
Flanagan and Norman (1983), as cited by Wordsworth (2001), explain among other 
pertinent points, that LCC management, which covers the application of the techniques to 
existing buildings and systems, aims at aiding the development of an appropriate 
maintenance policy for the building. It is apparent that the proper allocation of funds can be 
done from the LCC of the building.  
 
Buys (2004) cited Flanagan and Norman (1989), Kirk and Dell’lsola (1995), Lee (1995) and 
Seeley (1997) - stressing the importance that designers of new buildings should have a LCC 
approach when designing - so as to reduce maintenance costs during the life of the building. 
This may have a major impact on designers and cost consultants/quantity surveyors, as 
clients and maintenance managers may not appoint them for future work if the buildings 
have not been designed taking LCC into account. Designers may not be aware of how highly 
LCC is rated by clients /maintenance managers. 
 
The following is a case study of a university, as narrated by Barret and Baldry (2003). This 
case is university-based within the heart of the modern centre of a major city in the North-
East of England. This university was recognised as the most successful UK institution for 
widening participation in higher education. It has received substantial government funding 
to enhance this work. There was a large estate, its efficient operation and maintenance was 
very challenging due to the scattered nature and varied age and suitability of the premises; 
and this was the major function of its facilities management department.  
 
2.5.1 Background   
This university claimed to have a wealth of creative ideas and initiatives for further business 
development and diversification, particularly around the concepts of a ‘global university’ 
and the ‘virtual university’. The ‘virtual-university’ concept was embodied in a variety of 
developments, most notably in the ‘University for Industry’. Various development schemes 
were placing the university at the centre of the ‘virtual-university’ movement; and the 
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investment will continue to be made to consolidate and extend its position in these crucial 
fields - thus, becoming a university that facilitates life-long learning in the information age. 
 
The university comprised different school areas: Arts design and Media, Computing 
Engineering and Technology, Education, Sciences and Social Sciences – and it had been 
rated excellent in every single subject assessed by the Quality Assurance Agency in the past. 
Its strengths in research were developing rapidly, shown by a four-fold increase in research 
income over the previous two years. Furthermore, it was recognised as the most successful 
UK institution for widening the participation in higher education. It had received substantial 
government funding to enhance this work (Barret & Baldry, 2003). 
 
2.5.2 Facilities management structure    
The university’s facilities management department was both a manager of substantial 
resources, the estate and its facilities (the university’s second most valuable asset), and was 
responsible for management and provision of a wide range of services essential to the 
development, operation, maintenance and care of these premises. It was also a service, 
which by its nature cares for students, staff and visitors to the university through a variety of 
personal contacts with the staff of its facilities department (Barret & Baldry,2003). 
 
Here was a large estate and its efficient operation and maintenance was very challenging -- 
due to the scattered nature and varied age and suitability of the premises. The service was 
responsible for a significant proportion of the university’s annual budget (approximately 
10%), and for the management of substantial capital funding in relation to estate 
development and maintenance. The university’s facilities management department was 
concerned with the following issues: 
• Taking care of students, staff and visitors to the university; 
• Creating a safe, secure and pleasant environment in which to work and live; 
• The ongoing review, updating and implementation of the university ‘s 
accommodation strategy; 
• General management of the estate; 
• Operation and maintenance of the estate;  
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• The provision of estate services.  
(Barret & Baldry, 2003). 
 
2.5.3 Current structure 
 
The facilities management structure of the university was reviewed and updated in 1996. 
This was carried out in line with the university’s preference for flatter structures and the 
encouragement of devolved authority, responsibility, quality at point delivery and greater 
customer focus. Its facilities management division was structured into five service divisions 
which were separately identifiable for responsibility and accountability purposes. However, 
the extent to which the department was mutually dependent on individual and team 
contributions across these divisions could not be over emphasised. The facilities 
management department’s divisions were as follows: 
 
• Projects; 
• Operations and maintenance; 
• Technical services; 
• Housing services;  
• Administration. 
(Barret & Baldry, 2003). 
 
Whilst concentrating on their own areas, these divisions worked in very close co-operation 
and liaison with each other, particularly with respect to the commissioning of new buildings 
and other charges to the estate portfolio, which had service-wide implications. The divisions 
were very inter-dependent in many respects, and could only function efficiently with good 
inter-team working. The divisions were supported by an administration office, which 
provided general administrative and clerical services support and undertook cross-service 
personnel and financial administration.  
 
Maintenance of university facilities in developing countries 
  36 | P a g e  
 
External consultants were engaged to provide advice and services in specific subjects, in 
particular, with regard to estate development planning, the design of new buildings, major 
premises alterations and other specialist areas. 
 
2.5.4 Management of facilities management services 
 
The university’s facilities management mission was ‘to contribute to the aims and objectives 
by providing and caring for a quality environment in which to live, learn and work’. The 
services aimed to do this by: 
 
• Achieving customer satisfaction in all the facilities and services provided; 
• Providing best value services through applying innovation in the design, 
procurement and delivery of estate services; 
• Providing best professional advice in relation to the management and operation of 
the university estate; 
• Assisting, advising and providing data in relation to reviews of the accommodation 
strategy, space allocation and facilities provided in meeting the university’s strategic 
priorities; 
• Being responsive to the operational needs of the university and the changing 
requirements  of the university community; 
• Having regard at all times to the possible impact on the local community and on the 
environment, estate developments and the provision of facilities; 
• Complying with statutory requirements and relevant codes of good practice; 
• Promotion of a comprehensive quality management approach for the services and 
pursuit of a staff training and development programme to improve  the capability 
and working performance standards of the service; 
• Ensuring alignment between institutional strategic priorities and the planning, design 
and delivery of estate services; and  
• Promoting a working culture that encouraged and developed individual and team 
contributions. 
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The facilities management plan of the university sought to facilitate and support the 
strategic directions of the university through an estate management strategy and a quality 
strategy (Barret & Baldry, 2003). 
 
Contracted maintenance continued to be tendered on an annual basis to ensure that the 
best value-for-money and appropriate standards of service were maintained. The facilities 
management department analysed all the current maintenance contracts and re-wrote the 
specification documentation for re-tendering whenever required, and developed formal 
contracts performance monitoring schemes to ensure that contracts led by the facilities 
management department met the levels of service set out in the specifications and tender 
documentation, and hence provided value for money (Barret & Baldry, 2003). 
 
2.5.5 Meeting current core business needs 
 
The university was promoting a comprehensive quality management approach for service 
and pursuit for staff training and development programme underpinned by the ‘Investors in 
People’ initiative to improve individual and team working performance standards. In 
particular, the service had taken, and was taking, various actions to deliver appropriate staff 
training and development, refined policies, practices and procedures, improved client 
liaison and feedback, pursued competitive pricing in the interests of efficiency, cost 
effectiveness and the achievement of client satisfaction. 
 
Service-wide developments had resulted in the department being acknowledged as one that 
delivered efficient services, one that provided value for money, and was able to 
demonstrate this through a number of qualitative and quantitative evaluations. This 
included detailed examination of a number of sectors, and of the external cost-comparative 
benchmarks and performance indicators. Results of this exercise confirmed their facilities 
management department was performing well above average in all areas of service delivery 
(Barret & Baldry, 2003). 
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2.5.6 Facilities management and external influences 
 
The facilities of HEI are one of their most valuable assets. They create a first impression of 
the organisation, and are thus key elements in marketing the institution. A facilities strategy 
draws its aims from the institution’s corporate plan, and establishes the facilities’ needs to 
achieve these aims. HEI operate in a global environment and compete for students and 
funds internationally, as well as in the UK, with the intention of maintaining or increasing 
their share of student numbers.  
 
In this context, they face universal challenges to make efficient use of their available 
resources and to provide quality assurance in higher education (Barret & Baldry, 2003). 
 
While the higher education properties can contribute to high quality education; it is the 
inter-relationship within the organisational context that provides the catalyst for improved 
performance. From a business point of view, and from one of public accountability, the 
effective and efficient management and use of property resources is imperative for all 
higher education institutions. The proliferation and diversity of technology and the 
adaptation of sharing facilities (use of common teaching spaces), and a greater emphasis on 
quality in the study place are some of the potential implications of the changes needed for 
universities.  
 
Externally, they may inevitably suppress the demand for teaching spaces of universities. 
This, in turn, will increase the need to adapt redundant spaces to new uses. On the other 
hand, the recent massive expansion in higher education participation has forced universities 
to achieve more economic use of their facilities (Barret & Baldry, 2003). 
 
2.5.7 Special issues of facilities performance in higher educational organisations 
 
Performance evaluation will play an ever-increasing role in building design, as external and 
internal factors place more demands on the facility. Measuring performance explicitly 
focuses attention on feedback loops and this influences behaviour (Barret & Baldry, 2003). 
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This is especially true for universities, such as the one being scrutinised in this case study. 
These may well be entrusted with the responsibility of utilising public funds judiciously. 
Performance measures provide a mechanism to learn from the past and to evaluate 
contemporary trends in the use of university facilities. It is therefore hoped that the 
collection, interpretation, and the analysis of information on performance measures of 
facilities will provide the key to better planning and design for the future (Barret & Baldry, 
2003). 
 
2.5.8 External comparisons 
 
The service delivery was increasingly looking outside the sector for the exchange of 
comparable best practices - and this strategy was to be a continuing feature throughout the 
service-planning period. To this effect, the university reported on in this case study 
continued to carry out annual benchmarking comparisons to inform on comparative service 
efficiency and value-for-money provided. This was increasingly illustrated by the high 
performance and low comparable cost of services provided. 
 
There was a continuous trend of premise-related revenue and expenditure for the university 
year-on-year, representing the continued increasing efficiency of the service in what was 
now clearly one of the most efficient in the sector. Recent capital under-funding of backlog 
major maintenance and redecoration programmes continued to be a matter of concern for 
the service. Current levels of maintenance expenditure needed to be improved otherwise a 
serious maintenance backlog would continue to expand over time. 
 
2.5.9 Strategic facilities management 
 
One of the most important developments within the university over the last decade has 
been the growing recognition of the strategic importance of facilities management. If 
facilities are perceived to be poor performers, it is not likely to enhance their chances of 
contributing to the strategic direction of the higher educational institution. Studies carried 
out by the university are increasingly reporting that management of the university is 
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focusing attention on facilities improvement. This is being done for a number of reasons, 
especially in search of competitive advantages (Barret & Baldry, 2003). 
.  
Due to the nature of the activities, the background and the assignment, the university has a 
different view of these facilities’ management-related activities and brings more of a sense 
of scientific enquiry to these activities (Barret & Baldry, 2003). 
 
2.5.10 Comment 
 
The management and leadership challenge required to be met at all levels of the university, 
was to reposition the service from its current acceptable level of performance and efficiency 
to a position of providing service excellence. This would mean the provision of high quality 
services in the required areas, at the right time, closely matched to the needs of the clients, 
and at the lowest possible cost. The delivery of facilities’ services to consistent standards 
was pursued, serving an increasingly demanding and diverse customer base. The scope to 
maintain previous years’ cost improvement savings had reached a stage where any savings 
of a significant nature could only be delivered if matched against reduced service levels, 
coinciding with reducing demands from service users or the cessation of delivery of some 
selected services. 
 
Barriers to achieving change were not restricted to the areas of skill mix, expertise, 
experience, or staff training and development. Although these areas were very important, 
crucial factors were the values, attitudes, personal maturity and intellect of individuals, as 
well as their ability to function as part of an effective team. These were the main 
characteristics that determined the operating culture within the facilities division of the 
university; and they were also at the core of such key quality issues as devolved 
management, individual responsibility and accountability -- and ultimately effective and 
efficient team performance (Barret & Baldry, 2003). 
 
The next chapter reveals how the research was carried out. It describes how data were 
obtained and also how they would be used. 
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CHAPTER 3 
 
3.0  RESEARCH METHODOLOGY  
3.1 INTRODUCTION 
 
Research is a natural human process in which each individual engages from the earliest 
years’ childhood to advanced age. With regard to children, research focuses on 
understanding and manipulating our environment, usually with the help of toys and parents, 
and later with the help of friends and teachers. With regard to adults, research needs to 
expand to explore unique interests – often related to our occupation, but also relating to 
families (Anderson & Kanuka, 2003).  
 
Research is defined as the detailed study of a subject, especially in order to discover new 
information or reach a new understanding. Discovering something new is for the individual, 
even if it is knowledge or information that is already known to others. It is a valid research 
endeavour even if it does not warrant distribution to the general public - by means of 
learned journals (Procter, 2002). 
 
Empirical research is conducted to answer or enlighten research issues (Ghauri & Gronhaug, 
2002). It is particularly important to know that data and methodology are inextricably 
interdependent -- and for that reason, the research methodology to be adopted for a 
particular problem must always recognise the nature of the data that will be collected in 
seeking the solution to that problem (Leedy, 1997). 
 
A research project must be of quality. Quality is an essential and distinguishing attribute of 
something or someone. Quality is determined by the community within which the research 
is distributed, applied and evaluated. Quality research is made available to the public. 
Despite the growing practice of hiding research results to protect their commercial value, it 
is important that research be made visible primarily so that it can be validated within a 
social context. Fortunately, the internet provides new platforms for making research visible 
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and there is even nowadays an underlying popular insight that information ought to be free 
(Clarke & Norman, 2000). 
 
3.2 RESEARCH METHODS: QUANTITATIVE AND QUALITATIVE RESEARCH 
 
This research has involved both qualitative and quantitative methods. Qualitative research 
seeks out the ‘why’, not the ‘how’ of its topic. It does this through the analysis of 
unstructured information – things like interview transcripts, emails, notes, feedback forms, 
photos and videos. It does not just rely on statistics or numbers; these are the domain of 
quantitative researchers (Ereaut, 2007). The qualitative approach is typically used to answer 
questions about the mature phenomena - with the purpose of describing and understanding 
the phenomena from the participants’ point of view (Leedy, 1997). In this research ‘why’and 
‘how’ there is no proper maintenance of university facilities is answered. 
 
Qualitative research is also used to gain insight into people’s attitudes, behaviours, value 
systems, concerns, motivations, aspirations, culture and lifestyles. It is used to inform 
business decisions, policy formulation, communication and research. Focus groups, in-depth 
interviews, content analysis and semiotics are some of the many formal approaches that are 
used, but qualitative research also involves the analysis of any unstructured material, 
including: Customer feedback forms, reports or media clips (Ereaut, 2007).   
 
Quantitative research, on the other hand, is concerned with measuring how people feel, 
think or act. It provides ‘hard’ robust, statistical and numerical data that can be defended or 
challenged and is more than just an opinion. A large sample is recommended and the key is 
that all the respondents are asked the same series of questions, regardless of the sample 
size. Quantitative research employs highly structured procedures throughout the research 
process. Data are collected using sampling techniques and structured questionnaires, 
incorporating a fixed set and order of questions with a closed list of responses, although a 
limited number of open-ended answers may be allowed (Ereaut, 2007).  
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There are several data collection methods used, and these include interviews with the 
respondents - either face-to-face or by telephone, e-mail or post - with the respondents 
completing their questionnaires (Willis, 2009). Questionnaires are returned to the 
researcher for editing, coding, and computer processing analysis and data tabulation, with 
the results then being subjected to statistical analysis. The database produced aims at 
measuring the number of people who think, act or feel a in a particular way. It also aims at 
helping organisational decision-making, focusing on the incidence and statistical 
relationships between the variables. Quantitative study is defined as an enquiry into social 
or human problems, based on testing theories composed of variables, measured with 
numbers and analysed with the help of statistical procedures. This is done in order to 
determine whether predictive generalisation of the theory holds true (Creswell, 1994). 
 
The quantitative approach is used to answer questions about relationships among measured 
variables - with the purpose of explaining, predicting and controlling the phenomena being 
studied. The quantitative approach is sometimes referred to as being positivist, traditional, 
experimental - or the empiricist approach (Leedy, 1997). 
 
In this research, both quantitative and qualitative research methods were used. The 
literature survey was used as a guide in the compilation of the structured and unstructured 
questionnaires. According to Ghauri and Gronhaug (2002), the difference between a 
structured and an unstructured questionnaire is that in the structured questionnaire the 
answers to be given are predetermined. The researcher poses a question and the 
respondent has to select one of the pre-stated answers. In the case of the unstructured 
questionnaires, the questions are only roughly pre-determined and the answers are then 
open-ended. 
 
The following basic types of question were used: 
• Close-ended questions: this form asks the respondent to make a selection 
from a limited list of responses, e.g. yes or no. 
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• Structured questions: scaled-response question designed to measure the 
intensity of a respondent’s answer, e.g. extremely, indifferent and least 
(Lamb, Hair, Mc Daniel, Boshoff & Terblanche, 2001). 
 
3.3  METHODOLOGY: PRIMARY AND SECONDARY DATA 
 
Methodology is merely an operational framework within which data are placed, so that 
their meaning may become clearer. In practice, many methodologies resolve into two major 
approaches for collecting and analysing data: the quantitative and qualitative methods 
(Leedy, 1997). 
 
This study used questionnaires constructed using the information gathered in the literature 
review and other similar papers regarding maintenance. The questionnaire was intended for 
the Registrars and Works Supervisors/Technical Services Managers of the university colleges 
concerned. 
 
3.3.1 Primary data 
 
Primary data is from observation or collection directly from first –hand experience 
(BusinessDictionary.com, 2010).The primary data were obtained from visits to the 
universities. This enabled the author to hand over the prepared questionnaires and also 
assess the physical state of the facilities. 
 
The main purpose of the questionnaire was to get information regarding maintenance 
planning, sources of funding for maintenance, the design of new buildings by management, 
security of the facilities, common items that require maintenance, the qualifications of 
those involved in maintenance and the positions they occupy in the administration 
hierarchy. 
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3.3.2 Secondary data 
 
Secondary data refers to material which is not originated by the investigator but obtained 
from records, or when primary data is utilised for any other purpose at some subsequent 
enquiry it is termed as secondary data. This type of data is generally from newspapers, 
magazines, bulletins, reports and journals (Singh, 2010). 
 
The secondary data used in this research were obtained from various sources, inter alia, 
journal and conference papers, articles, books, reports, theses, and the Internet. 
 
3.4  TARGET POPULATION 
 
The questionnaire targeted those involved with the management of the university colleges 
of the University of Malawi, especially those directly involved in making maintenance 
decisions.  
 
There are four universities in Malawi: the University of Malawi, the University of Mzuzu, the 
University of Livingstonia, and the Catholic University. The University of Malawi is the 
biggest and one of the oldest among the universities. It has five constituent colleges 
situated in the central and southern part of Malawi, which are managed autonomously, i.e. 
the Malawi Polytechnic, the Kamuzu College of Nursing, the Bunda College of Agriculture, 
the Chancellor College and the College of Medicine.  
 
This means they have administration offices of their own and produce separate budgets, 
which are consolidated as the University of Malawi’s budget. The five university college 
campuses were targeted. The registrar, deputies, the works supervisor and the finance 
officers of each college received questionnaires. These are the personnel involved both 
directly and indirectly in making all maintenance decisions.  
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3.5 SAMPLING 
 
Sampling methods are classified as being either probability or non-probability methods. In 
probability samples, each member of the population has a known non-zero probability of 
being selected. Probability methods include random sampling, systematic sampling and 
stratified sampling. In non-probability sampling, members are selected from the population 
in some non-random manner. These include convenience sampling, judgement sampling, 
quota sampling and snowballing sampling (StatPac, 2009). 
 
The approach in this research was exploratory and judgement sampling was used. The 
objective of exploratory research is to gather preliminary information that will help define 
the problems and suggest hypotheses (Kotler, Adam & Armstrong, 2006). The goal is to 
learn what is going on. Judgement sampling is a common non-probability method. The 
researcher selects the sample based on his/her judgement. This is usually an extension of 
convenience sampling used in exploratory research. For example, a researcher may decide 
to draw the entire sample from one ‘’representative’’ city, even though the population 
includes all cities. When using this method, the researcher must be confident that the 
chosen sample is truly representative of the entire population (StatPac, 2009). In this 
research the sample taken in the developing Malawi represents the developing countries. 
 
3.6 QUESTIONNAIRE DESIGN 
 
The questionnaire was designed by initially doing informal random interviews with the 
people in the management of the university – in order to find out how they felt about the 
general management of maintenance problems in the university. It was perceived that 
policy issues might be one of the reasons why management were having difficulties in 
solving their maintenance problems. Therefore, a question on policy and maintenance 
planning was included.   
 
Informal interviews were also conducted with random samples of students on different 
campuses of the University of Malawi constituent colleges - to find out how they felt about 
Maintenance of university facilities in developing countries 
  47 | P a g e  
 
living in residences, learning in classrooms and all their surroundings in general; and also 
how their maintenance needs were being addressed in their halls of residence. Members of 
staff who live in staff houses were informally asked questions to establish how they felt 
about how management addresses the maintenance needs.  
 
It was established that it takes a long time for management to respond to maintenance 
needs. As a result, a question of how management responds to maintenance requisitions 
was included.  A visit to colleges also included a physical examination of the facilities to 
determine the state of the structures and observe items that needed maintenance and 
attention.  It was also observed that most of the colleges were not fenced; and access to 
buildings was easy to do - without any security checks. This facilitates thieves and vandals to 
come on campus and get out of the site without checks. 
 
Some of the items like mirrors in bathrooms were removed as a result of security flaws. This 
encouraged inclusion of the question on security in the questionnaire, as most of the 
vandalised buildings were clearly not being maintained. 
 
3.7 QUESTIONNAIRE ADMINISTRATION 
 
The questionnaires were delivered by hand, as well as being electronically sent to all would-
be respondents. A follow up was done by telephone -  to find out if the respondents had any 
problems in understanding the questions or in replying. Out of the twenty-two (22) 
questionnaires sent, seventeen (17) were responded to, representing a seventy-seven 
percent (77%) response rate. It took some time for the questionnaires to get responded to. 
One questionnaire from the Kamuzu College of Nursing was responded electronically. The 
other four from Kamuzu College were collected in person after contacts through the 
telephone from both of the campuses in Lilongwe and Blantyre. The four questionnaires 
from Bunda College of Agriculture in Lilongwe were collected from the campus after a date 
was set for collection three weeks from the date copies were delivered by hand. Three 
questionnaires were completed in person by asking the respondents and ticking the answers 
at the Polytechnic campus. Three more which were left with the secretaries of the registrar 
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and college finance officer were not responded to (registrar, deputy registrar (academic) 
and finance officer did not reply).  Out of the four questionnaires from the Chancellor 
College three were responded to and sent to Polytechnic campus by surface mail - the 
author was based at the Polytechnic campus. All three questionnaires to the College of 
Medicine (COM) were replied to and collected from the central registry office at the COM 
campus in Blantyre, Malawi. 
 
In the chapter that follows the author will analyse and interpret the results of the 
respondents’ answers; and will conclude with hypotheses testing. 
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CHAPTER FOUR  
4.0 RESULTS, ANALYSIS AND INTEPRETATION 
 
4.1 RESPONSES  
 
This chapter presents the data collected from the University of Malawi’s Colleges. The 
University of Malawi has five constituency colleges namely; the Chancellor College, the 
Malawi Polytechnic, the Bunda College of Agriculture, the Kamuzu College of Nursing and 
the College of Medicine. The maintenance of the facilities in all these colleges is run 
autonomously, and a works supervisor in each is responsible for overseeing all maintenance 
needs.  
 
The aim was to establish failures caused by the lack of planning, insufficient security, 
inadequate funding and the influence of positions in the university facilities. The results 
would help in making decisions at the management level. 
 
The questionnaires were circulated -- both physically and electronically -- and handed to the 
target sample. Some were completed immediately and some later, depending on the 
circumstances of the respondents. Twenty-two questionnaires were circulated to the 
Registrar, the Assistant Registrar, the Finance officer and the Works Supervisor of each of 
the five campuses of the University of Malawi.  
 
The Kamuzu College of Nursing has two works supervisors in their Blantyre and Lilongwe 
campuses, which brought the number of copies of the questionnaire handed out to twenty-
two (22). Of the twenty two (22) questionnaires, seventeen (17) were returned, 
representing a 77% response rate. 
 
4.2 RESULTS 
 
The data collected from the questionnaires were recorded and tabulated in a ‘Microsoft 
Office Excel’ table. A mean score was calculated in order to give a representative score on a 
Likert scale for the subsequent interpretation of the data. 
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The questionnaire (Appendix B) comprised general information, maintenance policy 
information and planning, information on the maintenance system, security compliance, 
qualifications and the general view of those involved in maintenance management. 
 
A covering letter (Appendix A) was attached to the questionnaire. The covering letter was 
intended to give them confidence that the information supplied was to be treated with 
confidentiality, and for the sole purpose of the research in the Department of Building and 
Quantity Surveying and the Department of Construction Management at the Nelson 
Mandela Metropolitan University. 
 
The names of the respondents to the questionnaire have been included in the covering 
letters; however, these have been denoted by a number only (ranging from 1 to 17) in the 
analysis. This was done to ensure confidentiality of the data provided by respondents. 
 
4.3 ANALYSIS AND INTERPRETATION OF THE DATA 
 
4.3.1 QUESTIONNAIRE 
 
The respondents were requested to the respond to the following questions: 
 
1. On a scale of 1 (Strongly disagree) to 5 (Strongly agree), state to what extent your 
organisation does the following:  
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Table 1: Maintenance planning 
 
1.00 Parameter 1 2 3 4 5 Mean 
1.01 Prepare annual maintenance plan 10 0 2 3 2 2.24 
1.02 Daily inspection of the facilities           2 8 2 2 3 2.76 
1.03 Receive yearly maintenance funding from government  0 2 2 0 13 4.41 
1.04 Raise funds from other sources for maintenance 13 2 2 0 0 1.35 
1.05 Receive donations for maintenance 10 2 0 3 0 1.73 
1.06 Recover maintenance costs from users 15 0 0 0 0 1.00 
1.07 The maintenance manager is involved in the design of new facilities  2 0 0 0 15 4.53 
1.08 Put in place a sound maintenance policy to ensure that 
maintenance funds are available  11 2 0 0 2 1.67 
1.09 Do maintenance according to priorities, e.g. emergency, routine 0 0 0 0 17 5.00 
1.10 Put out tenders for and outsource maintenance work   0 0 4 9 4 4.00 
1.11 Outsource only major maintenance work 0 0 0 0 17 5.00 
1.12 Management determines minimum accepted standards of 
buildings 13 2 0 0 2 1.59 
1.13 Maintenance manager makes ultimate decisions with regard to 
maintenance 2 12 0 0 3 2.41 
 
The following table is the breakdown of the administration of the first question of the 
questionnaire on a scale of 1 (Strongly disagree) to 5 (Strongly agree), stating to what extent 
the university does the above-mentioned items. The mean was calculated to determine the 
level on the given scale: 
 
Table 2: Analysis 
  01:01 01:02 01:03 01:04 01:05 01:06 01:07 01:08 01:09 01:10 01:11 01:12 01:13 
1 0.588 0.118 0.000 0.765 0.667 1.000 0.118 0.733 0.000 0.000 0.000 0.765 0.118 
2 0.000 0.471 0.118 0.118 0.133 0.000 0.000 0.133 0.000 0.000 0.000 0.118 0.706 
3 0.118 0.118 0.118 0.118 0.000 0.000 0.000 0.000 0.000 0.235 0.000 0.000 0.000 
4 0.176 0.118 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.529 0.000 0.000 0.000 
5 0.118 0.176 0.765 0.000 0.000 0.000 0.882 0.133 1.000 0.235 1.000 0.118 0.176 
Mean 2.24 2.76 4.41 1.35 1.73 1.00 4.53 1.67 5.00 4.00 5.00 1.59 2.41 
2nd moment 7.41 9.35 20.65 2.29 4.40 1.00 22.18 4.60 25.00 16.47 25.00 4.18 7.35 
Variance 2.42 1.71 1.18 0.46 1.40 0.00 1.66 1.82 0.00 0.47 0.00 1.65 1.54 
std.dev. 1.55 1.31 1.09 0.68 1.18 0.00 1.29 1.35 0.00 0.69 0.00 1.29 1.24 
 
 
The following are graphs derived from the above data in Table 2 on a scale of 1 (Strongly 
disagree) to 5 (Strongly agree) in the y-axis and percentages of the total sample in the x-axis, 
stating to what extent the university does the following (Note: the percentages of 
respondents have been rounded off).  
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For the purpose of interpretation, the following terminology were used regarding mean 
scores: ‘strongly disagree’ (≥1.0 & ≤1.8); ‘disagree’ (>1.8 & ≤2.6); ‘neutral’ (>2.6 & ≤3.4); 
‘agree’ (>3.4 & ≤4.2) and ‘strongly agree’ (>4.2 to ≤5.0). 
 
1.01 Prepare annual maintenance plan. 
 
 
Graph 1: Annual maintenance plan 
 
Fifty-nine percent of respondents ‘strongly disagree’  that there is any annual maintenance 
plan; 12% are  ‘neutral’; 18% ‘agree’, while 12%  ‘strongly agree’ that there is a maintenance 
plan. The mean score of 2.24 shows that the majority of respondents ‘disagree’ that there is 
an annual maintenance plan. Therefore, maintenance planning are mostly done on an ad 
hoc basis, if at all. Maintaining facilities on an ad hoc basis can lead to funding problems, 
because the lack of forward planning leads to costs that are unpredictable and therefore 
incorrectly included in the budget.  
 
The lack of annual maintenance planning can lead to a lack of required skilled labour at the 
time of need.  
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1.02 Daily inspection of facilities 
 
 
Graph 2: Daily inspections 
 
 
Twelve percent of the respondents ‘strongly disagree’ that there is daily inspections, while 
47% ‘disagree’, 12% are ‘neutral’, 12% ‘agree’, and 18% ‘strongly agree’ that there are daily 
inspections. The mean score of 2.76 shows that the respondents are ‘neutral’ that the 
facilities are inspected on a daily basis. This shows that some colleges may be inspecting 
facilities, while others may not. There is some indication that more of the colleges do not 
have any daily inspections, as 47% ‘disagree’. A visit to one of the University colleges 
discovered some toilets that had not been in use for over five years, due to the lack of any 
maintenance.  
 
According to Buys (2004), the ranking of the criteria for best practice in maintenance 
management systems in order of importance, established that ‘regular inspection cycles to 
identify maintenance work’ was ranked first. 
 
1.03 Receive yearly maintenance funding  from government 
 
 
 
Graph 3: Government funding 
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The majority (76%) of the respondents ‘strongly agree’ that they received yearly funding 
from government, while 12% ‘disagree’, and the remaining 12% are ‘neutral’. Government is 
the sole funder of the universities, and money is prioritised to other areas other than 
maintenance, making this resource sometimes rather scarce. The mean score of 4.41 shows 
that the majority of respondents ‘strongly agree’ that universities receive funding from 
government annually. This shows that maintenance of university facilities in developing 
countries is mainly funded by government. 
 
1.04 Raising funds for maintenance from other sources 
 
 
 
Graph 4: Fund raising 
 
Table 2 indicates that 76% of the respondents ‘strongly disagree’, while 12% ‘disagree’, and 
12% are ‘neutral’ that fund raising events for maintenance are done in the university. The 
mean score of 1.35 means that the respondents ‘strongly disagree’ that  the university 
raises funds from any other sources. This shows that universities in developing countries do 
not do any fund raising activities to supplement maintenance financing. 
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1.05 Receive donations for maintenance 
 
 
 
Graph 5: Donations 
 
Table 2 indicates that 67% of the respondents  ‘strongly disagree’ that they raise funds from 
donations, 13% ‘disagree’, and only 20% ‘ agree’ that the university receives donations. The 
mean score of 1.73 indicates that the respondents ‘disagree’ that the university receives any 
donations. Donations and fundraising can be of considerable help if the activities are 
organised in such a way that they can attract the community, including organisations, to 
contribute towards the good of the University of which they are proud. Alumni community 
has also been helpful in donations elsewhere. The above graph confirms that universities in 
developing countries do not raise funds from donations to fund maintenance needs. 
 
1.06 Recovering maintenance costs from users 
 
 
 
 
Graph 6: Cost recovery 
 
All respondents ‘strongly disagree’ that they recover costs from users of the facilities. The 
mean score of 1.00 indicates that the respondents ‘strongly disagree’ that the university 
recovers costs from users. Funding comes from government to the main coffers and 
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distribution is done according to the budget allocation, as indicated in graph 3 above. This 
shows that universities in developing countries do not recove maintenance costs. 
 
1.07 The maintenance manager is involved in the design of new facilities 
 
 
 
Graph 7: Design involvement 
 
Table 2 indicates that 88% of the respondents ‘strongly agree’ and 12% ‘strongly disagree’ 
that maintenance managers are involved in the design of new buildings in their institutions. 
The mean score of 4.53 indicates that the respondents ‘strongly agree’ that maintenance 
managers are involved in the design of new buildings. Engaging the maintenance manager 
from the inception of new buildings, and its design, helps to minimise any future 
maintenance work.  
 
1.08 Put in place a sound maintenance policy to ensure that maintenance funds are 
available 
 
 
 
Graph 8: Maintenance policy 
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Table 2 indicates that 73% of the respondents ‘strongly disagree’and 13% ‘disagree’, while 
the remaining 13% ‘agree’ that there is a mantenance policy. The mean score of 1.59 
indicates that the respondents ‘strongly disagree’ that there is a maintenance policy in the 
university. An organisation shows how serious it is in carrying out a particular operations if a 
policy to govern the activities is in existence. The above graph shows that university colleges 
in Malawi do not have a maintenance policy therefore lack guidelines to follow when 
carrying out maintenance. 
 
Policies are guidelines that dictate what actions should be taken - including what to do when 
a procedure is not followed.  
 
1.09 Do maintenance according to priorities, e.g. emergency, routine 
 
 
Graph 9: Maintenance priority 
 
 
All the respondents ‘strongly agree’ that maintenance is done according to priorities, e.g. 
emergency and routine.The mean score of 5 shows that there is a list of maintenance 
priorities. This is mainly because the sytem allows maintenance managers to respond to 
user requests that create an obligation on management to react. Therefore the system 
becomes more of a reactive maintenance system.  
 
Emphasis is placed here on the fact that with this method there is no forward planning, and 
so costs are unpredictable: Organisations know how much is spent at the end of the year. 
However, maintenance is done according to priorities.  
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1.10  Put out tenders and outsource maintenance work 
 
 
 
Graph 10 : Outsourcing 
 
 
Table 2 indicates that 24% of the respondents ‘strongly agree’, 53%  ‘agree’, and 24% are 
‘neutral’ that maintenance works are outsourced to contractors. The mean score of 4.0 
indicates that the respondents ‘agree’ that outsourcing of maintenance work is done in the 
universities. This therefore shows that universities in Malawi outsource work to contractors 
to do major maintenance work by way of tendering. 
 
1.11 Outsource major maintenance works only 
 
 
 
Graph 11: Outsourcing major works 
 
All the respondents ‘strongly agree’ that major works are sub-contracted to external firms. 
The mean score of 5 emphasises that the respondents ‘strongly agree’ that only major 
works are sub-contracted. Management decided to contract out major works, as they come 
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at intervals, not requiring full-time workers, and thereby minimising costs. The graph shows 
that universities in Malawi outsource only major works. 
 
1.12 Management determines the minimum acceptable standards of buildings. 
 
 
 
Graph 12: Minimum acceptable standards 
 
 
Table 2 indicates that 76% of the respondents ‘strongly disagree’and 12%  ‘disagree’, while 
the remaining 12% ‘strongly agree’ that there is a minimum acceptable standard for the 
facilities. The mean score of 1.59 indicates that the respondents ‘strongly disagree’ that 
there is a minimum acceptable standard for the facilities when determining the need for 
maintenance in the university. This shows that universities in developing countries do not 
have minimum accepted standards as a measure for maintenance needs. 
 
1.13 Maintenance manager makes ultimate decisions with regard to maintenance 
 
 
Graph 13: Maintenance decisions 
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Table 2 indicates that 12% of the respondents ‘strongly disagree’, 71% ‘disagree’, while 18% 
‘strongly agree’ that ultimate decisions for maintenance works are made by the 
maintenance manager. The mean score of 2.41 indicates that the respondents generally 
‘disagree’ that ultimate decisions concerning maintenance are made by the maintenance 
manager. This simply shows how the position of maintenance manager orworks supervisor 
lacks any real influence.It therefore shows that the maintenance manager does not make 
ultimate decisions concerning maintenance of facilities.  
 
2. On a scale of ‘Never’ to ‘Always’, to what extent does your organisation require 
maintenance of any sort on the following? 
 
Table 3: Items requiring maintenance 
2.00 Item Never Rarely Sometimes Often Always Mean 
  1 2 3 4 5  
2.01 Light fittings 0 0 13 0 4 3.47 
2.02 Walls 0 7 7 0 3 2.94 
2.03 Toilets 0 3 7 0 7 3.65 
2.04 Ceilings 0 8 7 2 0 2.41 
2.05 Roofs 0 8 7 2 0 2.41 
2.06 Gutters and downpipes 2 8 5 2 0 2.13 
2.07 Gardens 0 0 3 0 14 4.65 
2.08 Sports fields  4 0 10 0 3 2.88 
2.09 General plumbing 0 0 2 0 15 4.76 
2.10 General electricity 0 2 0 5 10 4.06 
2.11 Windows  0 2 0 7 8 4.45 
2.12 Glazing 0 2 0 2 13 4.53 
2.13 Furniture 0 5 3 2 7 3.65 
        
 
Maintenance of university facilities in developing countries 
  61 | P a g e  
 
Table 4: Ranking maintenance requirements 
 
2.00 Item Mean Maintenance requirement Ranking 
2.09 General plumbing 4.76 Always 1 
2.07 Gardens 4.65 Always 2 
2.12 Glazing 4.53 Always 3 
2.10 General electricity 4.45 Always 4 
2.11 Windows  4.06 Often 5 
2.13 Furniture 3.65 Often 6 
2.03 Toilets 3.65 Often 6 
2.01 Light fittings 3.47 Often 8 
2.02 Walls 2.94 Sometimes 9 
2.08 Sports fields -not available 2.88 Sometimes 10 
2.04 Ceilings 2.41 Sometimes 11 
2.05 Roofs 2.41 Sometimes 11 
2.06 Gutters and downpipes 2.13 Rarely 13 
     
The above list is in order of importance, according to the respondents. For the purpose of 
interpretation the following ranges were used with regards to the mean score: Never (>1 to 
< 1.8), Rare (>1.8 to <2.6), Sometimes (> 2.6 to >3.4), Often (>3.4 to <4.2) and Always (>4.2 
to <5): general plumbing, gardens glazing and general electricity always need maintenance. 
Windows, furniture, toilets and light fittings often need maintenance; walls, sportsfields, 
ceilings and roofs sometimes need maintenance, while gutters and downpipes are rarely 
maintained.   
 
The table shows that universities in Malawi maintain  general plumbing, gardens glazing and 
general electricity. There is also often windows, furniture, toilets  and light fitting 
maintenance requirements. This was evident at the visit to various campuses which had 
unrepaired sanitary appliances. Most gardens are well looked after at the front but an 
inspection proved that most back spaces are overlooked and not maintained to the 
acceptable levels. There was also an observation of clean windows indicating that they are 
always cleaned but m. Most broken louvred glass panes in windows of halls of residences 
are not replaced. Most electrical sockets in classrooms are not fixed making lesson delivery 
difficult. Some toilets were not repaired as the broken ones could still be observed. Students 
verbally expressed that some toilets have not been repaired for years. Most light fittings 
need replacement—an observation proved that most street lights are no longer in working 
order. Walls are also sometimes required to be repaired mainly internal walls as most 
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external walls are made of materials that do not require to paint. Sports fields , walls, 
ceilings and roofs require maintenance but are not repaired always because they rank 
behind some items. For instance some tennis courts do not have nets and the football 
grounds not well tended. It was observed that most gutters are gathering plants as there is 
soil stuck and plants growing causing blockages of rainwater goods. However, because of 
lack of inspections no-one seem to be seeing that problem. 
 
3. On a scale of 1 (Minor contribution) to 5 (Major contribution), to what extend do the 
following items contribute to the universities sources of funds for maintenance. 
 
Table 5: Sources of funds 
 
    Minor contribution     Major contribution 
3.00 Sources of funding 1 2 3 4 5 Mean 
3.01 Student fees 8 0 3 0 0 1.55 
3.02 Government funding 0 0 0 2 15 4.88 
3.03 Donations 4 3 0 0 3 2.50 
3.04 Fund raising 10 0 0 0 0 1.00 
3.05 Cost recovery from user charges 8 2 0 0 0 1.20 
 
 
Table 6: Ranking sources of funds 
 
3.00 Sources of funding Mean  funding Ranking 
3.02 Government funding 4.88 Very large 1 
3.03 Donations 2.50 Little 2 
3.01 Student fees 1.55 Very little 3 
3.05 Cost recovery from user charges 1.20 Very little 4 
3.04 Fund raising 1.00 Very little 5 
    
 
The following are results derived from the above data in Table 5 and 6 on a scale of 1 (Minor 
contribution) to 5 (Major contribution). It was assumed that funding for maintenance is 
obtained from all five sources and the least source of funding is regarded as contributing 
very little or no funding while the one with most votes among the sources would be 
assumed to contribute the majority of funds. For the purpose of interpretation, the 
following terminologies were used regarding mean scores for funding: ‘Very little’ (≥1.0 to 
≤1.8); ‘Little’ (>1.9 to ≤2.7); ‘Average’ (>2.8 to <3.6); Large (>3.7 to <4.2); ‘Very large’ (>4.3 
to ≤5.0). 
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In this case, the data shows that Government funding, with a mean score of 4.88, is the 
major source of funding for the maintenance of buldings. Respondents indicate that ‘little’ 
funding comes from donations. Student fees, cost recovery  from user charges and fund 
raising are minor contributors of funding as they contribute ‘very little’ funds.Most students’ 
fees and tuition in the universities under study are subsidised by the government.  
 
‘Graph 3’ also showed that government was a major source of funding.In ‘Graph 5’ about 
20%  of the population felt donations were received for maintenance. This is evident here 
that dontions conribute very little to funding for maintenance. Student fees, cost recovery 
from users and fundraising ranked lastly in that particular order because  fees paid by 
students are well below as they contribute an equivalent of only 10% of the required 
mount.  Cost recovery from users is not there as students do not pay special fees for 
accommodation or food. It is also evident from the ranking that fund raising contributes 
very little to funding. 
 
4. On a scale of 1 (Very bad) to 5 (Excellent), how would you rate the following? 
 
Table 7: Perceptions about facilities 
                
    Worse Bad Average Good Excellent 
4.00 Aspect 1 2 3 4 5 Mean 
4.01 The general state of buildings on campus 0 0 8 6 3 3.71 
4.02 The standard of maintenance 0 0 6 4 7 4.06 
4.03 Response time when there is maintenance need 0 0 6 5 6 4.00 
4.04 The level of funding by government 0 2 2 2 11 4.29 
        
 
Table 8: Ranking perceptions about facilities 
4.00 Aspect Mean Rate Ranking 
4.04 The level of funding by government 4.29 Excellent 1 
4.02 The standard of maintenance 4.06 Good 2 
4.03 Response time when there is maintenance need 4.00 Good 3 
4.01 The general state of buildings on campus 3.71 Good 4 
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The following statements are derived from the above data in Table 7 and 8 on a scale of 1 
(worse), 2 (bad), 3 (average), 4 (good) to 5 (excellent). This was aimed at getting university 
administration perceptions with regard to general maintenance of facilities. For the purpose 
of interpretation, the following terminology were used regarding mean scores: ‘worse’ (≥1.0 
to ≤1.8); ‘bad’ (>1.8 to ≤2.6); ‘average’ (>2.6 to ≤3.4); ‘good’ (>3.4 to ≤4.2) and ‘excellent’ 
(>4.2 to ≤5). 
 
The level of government funding was perceived to be excellent with a mean of 4.29 and 
ranked highest by respondents. Government’s funding has been found to be the major 
source of funding, so this proves to be an appreciation of government commitment. In the 
past two years the government has met the university budget fully and that is the more 
reason level of funding has scored the highest with a mean score of 4.29. The standard of 
maintenance was ranked second highest, and is perceived to be ‘good’, with a mean score 
of 4.06. This means the department of maintenance in the universities in Malawi has good 
workmanship.Response time when there is a maintenance need  was ranked as ‘good’ with 
a mean of 4.00. This shows that management perceives that the maintenance department 
responds to its needs in time. The general state of buildings was regarded by the 
respondents as ‘good’ with a mean of 3.71. This shows that the state of the buildings in 
universities in Malawi is good.  
 
5. On a scale of 1 to 7 using percentages, what percentage of maintenance work 
in schools is caused by vandalism? 
 
Table 9:  Percentage of  maintenance caused by vandalism 
 
  0% 1-19% 20-39% 40-59% 60-79% 80-99% 100% Mean 
5.00 1 2 3 4 5 6 7  
5.01 0 4 2 2 0 9 0 4.47 
 
The following statements are derived from the above data in Table 9 for maintenance 
caused by vandalism on a scale of 1 (0%) to 7 (100%). This was done to find a percentage of 
maintenance caused by vandalism. For the purpose of interpretation, the following 
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percentages were used regarding mean scores: ‘0 %’(1); ‘1-19%’ (>1 to ≤2); ’20-39%’ (>2 to 
≤3); ’40-59%’ (>3 to ≤4); ’60-79%’ (>4 to ≤5);’80-99%’ (>5 to ≤6) and 100 %(> 6 to 7). 
 
Table 9 shows that the respondents feel that between 60% to 79%  of the maintenance 
work is caused by vandalism. Vandalism is mainly influenced by a lack of  security, as vandals 
take advantage of deserted surroundings. It is evident that a security presence is 
questionable. This shows that security of university facilites in Malawi is not up to date and 
vandals find it easy to vandalise the property.   
 
6. On a scale of 1 (Strongly disagree) to 5 (Strongly agree), state how the following 
describes how you would determine the budget for maintenance work. 
 
Table 10: Determining budget for maintenance 
 
   Aspect    Minor              Major 
 
6.0       1 2 3 4 5            Mean 
6.1 Use the budget of the previous year  and add  
 percentage or amount    6 0       0 0  11            3.59 
6.2 Use historical figures to estimate the cost of 
 maintenance work            6 0 0 0 11            3.59 
6.3 Estimate the cost of expected maintenance work                       11 0       2 2 2              2.06 
6.4 Use the institution’s maintenance plan to determine 
the cost of maintenance work       13 0  2 0 2              1.71 
6.5 Appoint outside consultants to estimate the cost of 
maintenance work                  15 0 0 0 2              1.47 
 
The following analysis is derived from the data in Table 10 on a scale of 1 (Strongly disagree) 
to 5 (Strongly agree). The following were used regarding mean scores for determining the 
budget for maintenance: ‘Strongly disagree’ (≥1.0 to ≤1.8); ‘Disagree’ (>1.9 to ≤2.7); 
‘Average’ (>2.8 to <3.6); Agree (>3.7 to <4.2); ‘Strongly Agree’ (>4.3 to ≤5.0). 
The use of the budget of the previous year and historical figures to estimate the cost  of 
maintenance on average determines the budget as indicated by the mean scores of 3.59 
each. Estimate of the cost of expected maintenance work ranked third, with a mean of 2.06. 
The respondents disagree that  the institution regard this method as a way of determining 
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the budget of maintenance work. The use of the institution’s maintenance plan to 
determine the cost of maintenance work had a mean score of 1.71. This means the 
respondent strongly disagree that the universities use maintenance plans to determine the 
budget of maintenance. This could be as a result of the lack of a maintenance plan in the 
organisation.  The respondents strongly disagree that the appointment of an  external 
consultant is used as a means of determining a maintenance budget, with a mean score of 
1.47. This means the works supervisor works out the maintenance budget by use of 
previous year’s figures and add a percentage and also by use of historical figures to estimate 
the budget. The problem with using historical figures is that most work done in the previous 
year  may not necessarily be similar with the current work. In the event that there is a lot of 
work to be done then the money may not be enough to meet the required work. 
 
7. On a scale of 1 (No plan) to 6 (>20yr plan), indicate the presence of a current up-to-
date preventive maintenance plan for the university. 
 
Table 11: Preventative maintenance plan 
 
No plan            5-yr plan `       10-yr plan          15-yr plan         20-yr plan   >20-yr plan         Mean 
 
7.0    1  2  3  4  5  6 
7.1   15                  0  2   0    0                            0 1.24 
 
The following statements are derived from the data in Table 11 on a scale representing 1 
(no plan); 2 (5 year plan); 3 (10 year plan); 4 (15 year plan) ; 5 (20 year plan) to 6 (>20 year 
plan). The respondents’ response had a mean score of 1.24 indicating that the majority of 
the universities do not have a preventive maintenance plan. This leads to reactive 
maintenance of facilities and can be costly because of the deterioration of components and 
an attitude of waiting for them to reach the point of failure before any replacements are 
done. 
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8. Rank the following causes of delays in maintenance work from1 (Less appropriate) to 
5 (More appropriate).   
 
Table 12: Causes of delay 
 
 Cause    Less appropriate   Most appropriate 
 
      1 2 3 4 5 Mean 
8.1 Insufficient funds    2 0 3 4 8 3.94 
8.2 Insufficient staff    2 6 5 0 4 2.88 
8.3 Insufficient material/ parts   0 6 2 7 2 3.29 
8.4 Insufficient tools    13 0 2 0 2 1.71 
8.5 Insufficient planning     6 0 0 0      11 3.59 
 
Table 13: Ranking of causes of delay 
___________________________________________________________________________________________________ 
             Cause                          Mean 
8.1 Insufficient funds 3.94 
8.5 Insufficient planning  3.59 
8.3 Insufficient material/ parts 3.29 
8.2 Insufficient staff 2.88 
8.4 Insufficient tools 1.71 
 
The following statements are derived from the data in Table 12 and 13 on a scale of 1 (Less 
appropriate) to 5 (More appropriate). The data was gathered to establish major causes of 
delay.  
 
According to the respondents, insufficient funds with a mean score of 3.94 are an 
appropriate cause of delay of maintenance work in the University of Malawi. Table 8, 
however, ranked the level of government funding as excellent. This proves the fact that 
planning is very important to the fact that despite excellent funding by government poor 
planning can lead to insufficient funds for maintenance due to poor allocation of funds. 
Insufficient planning ranked second highest, with a mean of 3.59 it is an appropriate cause 
of delay. Insufficient materials and parts for replacements of maintenance items are also on 
average a factor causing delay in maintenance - with a mean score of 3.29. Insufficient staff 
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and tools do not really cause delay in carrying out maintenance work in universities in 
Malawi. 
 
9. On a scale of 1 (not available) to 5 (more available), against any intruders to your 
facility. 
Table 14: Security 
9.0 Parameter      1 2 3 4 5          Mean 
 
9.01 General school grounds    10 0 0 0 7 2.65 
9.02 Effective perimeter boundary wall   14 0 0 0 3 1.71 
9.03 Number of entrances to campus are absolute minimum 14 0 0 0 3 1.71 
9.04 Effective access control system operated by  
 security personnel at the entrance gates              14 0 0 3 0 153 
9.05 Effective lighting between boundary and   
 buildings                12 2 0 0 3 1.82 
9.06 Available tools, e.g. ladders around the building  
 to enable intruders to gain access   2 15 0 0 0 1.88 
9.07 Trees that offer concealment to intruders                8        2 0  2 5 2.65 
9.08 Guards have unobstructed sight lines covering  
the building     4 0 0 8 5 3.59 
9.09 Minimum of entrances (access points)   
to the building     2         3 5 0 7 3.41 
9.10 Doors and windows with adequate construction and   
strength      4 0 0 5 8 3.76 
9.11 Secure locks to windows and doors   0 3 3 2 9 4:00 
9.12 Effective intruders detection alarm system                2 13 0 0 2 2.24 
9.13 CCTV surveillance system monitored by security  
 personnel                   4 13 0 0 0 1.76 
9.14 Adequate security accommodation, e.g. surveillance   
and search rooms                  4 7 3 3 0 2.29 
9.15 Processes exist to limit any unnecessary movement of  
valuable items within the building       7 2 0 2 6 2.88 
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Table 15: Ranking security 
 
9.0 Parameter      1 2 3 4 5          Mean 
 
9.11 Secure locks to windows and doors   0 3 3 2 9 4:00 
9.10 Doors and windows with adequate construction and   
strength      4 0 0 5 8 3.76 
9.08 Guards have unobstructed sight lines covering  
the building     4 0 0 8 5 3.59 
9.09 Practically, only a minimum of entrances (access points)   
to the building     2         3 5 0 7 3.41 
9.15 Processes exist to limit any unnecessary movement of  
 Valuable items within the building   7 2 0 2 6 2.88 
9.01 General school grounds    10 0 0 0 7 2.65 
9.07 Grounds’ trees that offer concealment to intruders               8        2 0  2 5 2.65 
9.14 Adequate security accommodation, e.g. surveillance   
and search rooms                  4 7 3 3 0 2.29 
9.12 Effective intruders detection alarm system                2 13 0 0 2 2.24 
9.06 Available tools, e.g. ladders around the building  
 to enable intruders to gain access   2 15 0 0 0 1.88 
9.05 Effective lighting between boundary and   
 buildings                12 2 0 0 3 1.82 
9.13 CCTV surveillance system monitored by security  
 personnel                   4 13 0 0 0 1.76 
9.02 Effective perimeter boundary wall   14 0 0 0 3 1.71 
9.03 Number of entrances to campus are absolute minimum 14 0 0 0 3 1.71 
9.04 Effective access control system is operated by  
 security personnel at the entrance gates              14 0 0 3 0 1.53 
 
 
According to the respondents, there is less available of the following: ‘Effective access 
control system operated by security personnel at the entrance gates’; ‘effective perimeter 
boundary wall’ that allows intruders to access college grounds at any time. On the same 
note the ‘number of entrances are an absolute minimum’ had a mean score of 1.71, 
indicating that there are many entrances to the colleges, which makes the campus 
vulnerable to attack by vandals. ‘CCTV surveillance system monitored by security personnel’ 
evident by a mean score of 1.76 is also less available, which makes it hard to identify vandals 
or thieves once an incident happens or is happening. This also allows people with evil 
intentions to enter and damage college property without being checked. ‘Effective lighting 
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between boundary and buildings had a mean score of 1.82, indicating that it is less available 
in most universities in Malawi. This allows thieves to approach and leave the college in the 
dark without being noticed. ‘Available tools, like ladders around the building’ that can allow 
intruders to access the building’ are less available which may not provide easy access to 
thieves or vandals. ‘Effective intruders’ detection alarm system’ has a mean score of 2.24, 
which means that the intrusion of people cannot fully be detected. ‘Adequate security 
accommodation, e.g. surveillance and search rooms’, with a mean of 2.29, means there is 
less available security accommodation to efficiently carry out duties. This can allow 
intruders to take advantage of the weather when guards hide in unsuitable areas on a rainy 
day. It also creates environments where intruders can go without being physically searched 
due to a lack of rooms.  
 
Trees that offer concealment to intruders’, with a mean of 2.65, are not significantly 
available, making it possible for passers-by to see attractive items on the campus grounds. 
‘Processes to limit unnecessary movement of valuable items within the building exists’ has a 
score of 2.88, which means there is some available control of movement of items among 
rooms. Practically, there is a minimum of entrances (access points)(doors used for entering) 
to the building with a mean score of 3.41. This means that there are few entrances to the 
buildings which make it is easier to control and monitor entrants. The ‘Guards have 
unobstructed sight lines covering the building’ has a mean score 3.59, showing that guards 
exist and have available clear line of sight to each other making the buildings secure. It was, 
however, established during the visit, that the guards had no clear lines of sight and had no 
radios, which would make it difficult for them to communicate.  
 
‘Doors with adequate construction strength’ has a mean score of 3.76, which means there 
are available strong doors that offer adequate security to the building. This makes it hard for 
a thief to easily break-in. ‘Secure windows and doors’ with a mean score of 4.00, indicates 
that secure doors and windows are available. The only problem is that when they are 
broken they are not replaced in a reasonable timeframe because lack annual maintenance 
plan (Graph 1), which makes it easier for intruders to occasionally access rooms. 
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In order for security to be efficient all of the above requirements need to be more available 
on any building facility. Failure in some of the requirements of security indicates a weakness 
in the whole security system. 
 
10. Public-private partnership (PPP) with the private sector to enhance maintenance of 
cost centres. 
 
One of the university colleges has a public-private partnership, where a private individual 
built a hostel for students in commemoration of his late father. This he promised to 
maintain for a minimum period. In another college, there is a private-public partnership, 
where Malawi Housing Corporation will build a hostel on an arrangement called BOT, where 
the builders will maintain and collect rent from the users until their acquisition costs have 
been met after which it will be transferred to the college.  
 
In another arrangement, ex-students of the college have agreed to paint a room they 
occupied while on campus in what they call the ‘’Paint your room’’ project. One of the 
colleges also has a partnership with the Malawi Police to patrol the college - in order to 
reduce crime. 
 
11. Final comments regarding the general maintenance of university facilities 
 
Comments made by some of the respondents: 
  
“Yes, if institutions can facilitate scholarships for their personnel to obtain a proper 
technical education in Estate Management and Project Management up to 
Bachelors/Masters Degree Level and then BEGIN to LISTEN to technical advice from them, 
then with a combination of well-developed policies, the maintenance of infrastructure will 
develop within a short period of time. There is need for an administrative will to develop 
first, and then invest in that. After that, everything will be possible.”  
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“The other MAJOR challenge is INTERFERENCE from OTHER top non-technical members, i.e. 
administrators, who think that they know more than you do in technical works, particularly 
during tenders. If a technical man can be left alone to do what he does best and what he 
was employed for. Of course, not that he should be unchecked and unaccountable, but he 
should be giving periodical reports to management to update what is happening on the 
ground. He should not to be dictated to or intimidated. Then improvement will be 
instantaneous, because there will be positive teamwork, as every member will be 
contributing towards that goal of improvement.’’ 
 
One of the respondents commented that things are usually on an emergency basis - when 
there is a crisis. Then somehow funds for maintenance are identified, otherwise routine and 
preventive maintenance plans keep on being postponed. 
 
Another respondent quoted as follows: “Colleges have been mandated to remove all 
maintenance staff and put in place an Estate Development Officer, a move that is likely to 
improve the situation in the event of funding problems, as he will have a bigger say than the 
current Works Supervisor in charge of maintenance. 
 
Another respondent said that recently the government had come up with a separate 
maintenance budget to improve the infrastructure. 
 
It is evident that the maintenance manager has difficulties pushing the maintenance 
agenda, due to his junior position, which is in a rather compromised state. The overriding 
decisions by management are also clear. The need for a senior member of staff who is 
technically trained is the general consensus of the current maintenance managers 
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12. Qualifications and experience of maintenance manager. 
 
Table 16: Qualifications & Experience 
 
Qualification   Major of qualification  Experience as maintenance manager 
 
Part 2 Cert. in QS & CT  None    10 Years 
Construction Tech II   Construction Technology  22 years 
Diploma in Construction  Construction   over 20 years 
City and Guilds Part 2   Construction   12 years 
City and Guilds part 2   Construction   15 years 
 
All maintenance managers of the colleges interviewed maintained that maintenance 
managers have either a Diploma in Construction, or a City and Guilds of London Institute 
Certificate Part 2 in construction. Their position is called ‘Works Supervisor’. 
 
It is evident that the colleges employ maintenance managers at a lower level of 
management. These people can therefore not make any decisions that are always 
acceptable at top-management level. Even with experience if the position is lower there is 
high chance that senior members would not accept everything from a junior member as 
commented in 11. 
 
4.4 TESTING OF HYPOTHESES 
 
The following are the hypotheses of the study and the empirical findings. The purpose is to 
establish if there is any correlation. 
 
4.4.1 Hypothesis one: Universities in Malawi maintain facilities haphazardly. 
 
The following table is based on the research findings and either rejecting or supporting the 
hypothesis: 
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Table 17: Hypothesis one 
Support Reject 
• The majority of the respondents strongly 
disagree (Graph 1) that there is a 
maintenance plan. This leads to ad hoc 
planning which may lead to funding 
problems as work is often available when it 
is least expected leading to cash flow 
problems. This makes the maintenance 
haphazard. 
• The majority of the respondents disagree 
(Graph 2) that there is daily inspection to 
check defects for maintenance. This makes it 
difficult for necessary defects to be noticed. 
This may lead to haphazard maintenance. 
• The majority of the respondents (Graph 8) 
strongly disagree that there is any 
maintenance policy for the organisation 
making it difficult for the organisation to do 
maintenance easily as there are no 
guidelines to follow. This makes 
maintenance haphazard. 
• The majority of the respondents (Graph 12) 
strongly disagree that management 
determines minimum acceptable standards 
for maintenance. This means there is no 
obvious principle for organising maintenance 
work. Maintenance can be done at any time 
anyhow. This could lead to haphazard work. 
• The majority of the respondents in Table 11 
indicated that there is no annual plan for 
maintenance in the university colleges in 
Malawi. This could lead to lack of labour at 
required time making maintenance 
haphazard. 
• The majority of the respondents strongly 
agree (Graph 9) that there is maintenance 
done according to priority. Management 
decides which one defect in very important 
to start with. 
• The majority of the respondents strongly 
agree that the standard of maintenance is 
very good (Table 8). This means the choice 
of labour is well organised. 
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The above points indicate that the university maintain its facilities haphazardly. 
The hypothesis is therefore supported. 
 
4.4.2. Hypothesis two: Security in university facilities is insufficient to curb vandalism. 
 
The following table supports or rejects the hypothesis based on Table 15 rankings on 
security. 
Table 18: Hypothesis two 
Support Reject 
• Effective intruders detection alarm system is 
not available as most respondents agree that 
it is not 
• Effective lighting between boundary and  
buildings is not there making visibility of 
intruders difficult at night as the majority 
strongly disagree that it is there. 
• CCTV surveillance system monitored by 
security  personnel is not there 
• Effective perimeter boundary wall is not 
there as the majority of the respondents 
disagree that its available 
• Number of entrances to campus are absolute 
minimum is not there meaning there are 
many entrances which weaken any security 
measure put in place. The majority of the 
respondents strongly disagree that number 
of entrances is reduced to absolute 
minimum toensure easy checks from few 
entrances 
• Effective access control system is operated 
by security personnel at the entrance gates 
is not available as the majority of the 
respondents disagree that it is there 
  
• Secure locks to windows and doors are 
available making the buildings more secure 
• Doors and windows with adequate 
construction and strength are available 
ensuring a proper barrier. 
• Guards have unobstructed sight lines 
covering  the building giving them enough 
room to check any security  
• Practically, only a minimum of entrances 
(access points)  to buildings is available   
• Available tools, e.g. ladders around the 
building  to enable intruders to gain access is 
not thereand this makes the grounds secure 
as the majority of the respondents disagree 
that they are available 
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It is important to note that the above mentioned criteria for adequate security need to be 
fully available if security is to be maintained to the maximum.   
 
The hypothesis is therefore partially supported. 
 
4.4.3 Hypothesis three: Decisions are made reactively because of the lack of qualified 
personnel at management level. 
 
The following table either supports or rejects the above hypothesis. 
Table 19: Hypothesis three 
Support Reject 
• All maintenance managers of the colleges 
that responded had either a Diploma in 
Construction, or a City and Guilds of London 
Institute Certificate Part 2 in construction 
(Table 17: Qualifications). This is evidence 
that the college employs maintenance 
managers at a lower level of management. 
• In Question 13, a respondent highlights the 
need for further education of maintenance 
personnel. The respondent also relates the 
position of maintenance manager to that of 
top management, where most of the 
maintenance decisions are overridden 
because of the seniority of the decision-
makers. It is evident that the maintenance 
manager has difficulties pushing his agenda 
due to his junior position, which places him 
in a rather compromised position. The 
respondent also emphasises that the 
administrators who do not have technical 
knowledge often overrule decisions made by 
maintenance managers because of their 
seniority.  
• The position of the person responsible for 
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maintenance is called the ‘works supervisor’, 
which indicates a subordinate role. It is also 
recorded by the respondent in question 11 
of the questionnaire that the university 
tends to employ an estate development 
officer with the aim of improving 
maintenance duties. ‘’...a move that is likely 
going to improve the situation in the event 
of funding problems, as he will have a bigger 
say than the current works supervisor, who 
is in charge of maintenance 
• In graph 7 the majority of the respondents 
strongly agree that there is design 
involvement of the maintenance manager 
unfortunately for universities in Malawi  is 
part of top management 
• Graph 13 the majority of the respondents 
disagree that maintenance decisions are 
made  by the maintenance manager 
 
In the above table supporting points outweigh the rejecting points.  
The hypothesis is therefore supported. 
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4.4.4 Hypothesis four: Management fails to utilise university facilities to supplement 
funding for maintenance 
 
The following table has used to support or reject the above hypothesis. 
Table 20: Hypothesis four 
Support Rejects 
• Table 6: ‘Ranking of sources’ indicated that 
‘fundraising’ with mean score of 1 is a minor 
contributor of funds in the universities in 
Malawi.  
• Graph 4: Fund raising’ indicates that the 
respondents ‘strongly disagree’ that  the 
university raises funds from other sources.  
• ‘Graph 5: Donations’ has a mean score of 
1.65, indicating that the respondents 
‘disagree’ that the university receives 
donations. Donations and fundraising can be 
of considerable help if activities are 
organised that can attract the community, 
including organisations, to contribute 
towards the good of the university of which 
they are proud. 
• Graph 6: ‘Cost recovery’ has one hundred 
percent of the respondents who ‘strongly 
disagree’ that they recover costs from users 
of the facilities. The mean score of 1.00 
indicates that the respondents ‘strongly 
disagree’ that the university recovers costs 
from users. Funding comes from government 
- mainly in the form of students’ fees and 
donations and contributions, albeit in a 
limited way only 
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The support reasons outweigh the rejects as there are none. There is a probable reason in 
Table 8 where the respondents rated that the level of funding by government is excellent. 
This could be reason why fund raising events are not promoted. However, in the years 
where government funding has not been good - because it does - there has been a huge 
problem because of lack of support from supplements like fund raising. 
 
The hypothesis is therefore supported. 
 
The findings established that universities in Malawi maintain facilities haphazardly. This 
makes maintenance to face a lot of problems from availability of the right labour and 
smooth flow of cash that makes funding easy. The security of some of the colleges of the 
universities is not good that thieves and vandals easily access the universities and contribute 
to it’s of maintenance needs. However, some of the universities have good security system 
which makes the premises secure. Maintenance decisions are made reactively because lack 
of qualified technical experts in the management level of the university, lack of planning for 
maintenance work well as institutional policy on maintenance which provide guidelines to 
follow.  There are no ways that have been identified to utilise university facilities to 
supplement funding for maintenance. This could be because of excellent funding that has 
been there lately by government. However, this has resulted in cash flow problems 
whenever government fails to meet all its budgetary pledges (Ali-Dinar, 1997). 
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CHAPTER FIVE 
 
5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
5.1 SUMMARY 
 
The study was undertaken in order to encourage university management in developing 
countries to assess their maintenance management systems to see if there is room for 
improvement. A number of suggestions are presented within the recommendations; these 
provide real-life examples. The findings come up with ways of maintaining university 
facilities in Malawi.  
 
The following sub-problems were presented in an attempt to achieve the objectives. They 
included establishing whether there is any maintenance management policy for university 
facilities in developing countries. It also included determining whether security in university 
facilities is adequate to prevent vandalism, which contributes to the physical deterioration 
of facilities. The other sub-problem was to determine whether there are qualified personnel 
at university management level who can make maintenance decisions. Then, ways of raising 
funds to supplement government funding for maintenance have been identified.  
 
The following hypotheses were raised and tested: Universities in developing countries 
maintain facilities haphazardly; security in university facilities is not enough to curb 
vandalism; decisions are made reactively, because of a lack of qualified personnel at 
management level; management fails to utilise university facilities to make additional 
money available for maintenance.  
 
The research centred on the University of Malawi, which is located in the third world 
country of Malawi. The university has five constituent colleges, which manage their facilities 
autonomously. It was assumed that universities do not have enough funds that it fails to 
plan for its maintenance work. It is a known fact the students attending the universities in 
Malawi are heavily subsidised by government in order to keep their fees very low. Besides 
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government funding, the only other monetary source for the university is from the 
registration of parallel students and evening class students who register privately and are a 
very small number.  
 
The majority of students are selected from local schools, and are on government 
scholarships. They are required to pay a contributory fee, mostly less than 10% of the total 
expenses (tuition and upkeep).  
 
The literature review in chapter 2 analysed the practices elsewhere with regards to the sub-
problems in question. It included a case study of the University of North London to assess 
current good practices. Subsequently, an empirical study was done to test the validity of the 
hypotheses by obtaining data through a questionnaire to all five of the University of Malawi 
colleges. The results were tabulated based on the data gathered. 
 
Most of the universities in Malawi do not have a maintenance plan. This leads to ad hoc 
planning which may lead to funding problems as work is often available when it is least 
expected leading to cash flow problems. Mostly there is no daily inspection (Graph 2) to 
check defects for maintenance. This makes it difficult for necessary defects to be noticed. 
Most universities do not have a maintenance policy (Graph 8) for the organisation making it 
difficult for the organisation to do maintenance easily as there are no guidelines to follow. It 
is important to set minimum acceptable standards for maintenance for easy planning but 
most university colleges in Malawi do not have minimum acceptable standards for 
maintenance (Graph 12). This means there is no obvious principle for organising 
maintenance work. Maintenance can be done at any time anyhow. It is easier to have this 
when there is a policy in place.  
 
In most universities in Malawi the security system has weaknesses. There is no effective 
intruders detection alarm which makes it easier for those who break in to steal with calm. 
Mostly in some universities there is no effective lighting between boundary and  buildings, 
this makes visibility of intruders at night difficult by guards. There is no CCTV surveillance 
system monitored by security personnel . There is also no effective perimeter boundary 
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wall. The number of entrances to campus are many which weakens any security measure 
put in place. The buildings are are also accessed from many points lacking central checking 
system. The entrance gates are also not effectively access controlled with a detecting 
system. 
 
Most universities do not have influentially positioned maintenance managers which make it 
difficult for certain maintenance decisions to get through. This is because the university 
colleges employ maintenance managers at a lower level of management. 
 
Most universities also do not use the facilities to make money to supplement funding for 
maintenance. There are currently no any cost recovery schemes from users of the facilities. 
Fund raising was rated as minor to the contribution of the budget for maintenance. 
 
Further to these findings, construction professionals should be put in decision-making roles 
at managerial level. Security in facilities needs to be automated and all weaknesses pointed 
out corrected appropriately. While it would increase security expenses, it would obviously 
reduce the overall maintenance bill considerably. The creativity required to generate funds 
would boost financial income, as well as beefing up financial gaps created by the lack of any 
external funding. 
 
5.2 CONCLUSION 
 
The results of the empirical study show universities in Malawi lack planning approaches to 
maintenance issues. For instance, the universities in Malawi do not have any specific 
maintenance policy. It was confirmed that there are no regular inspections of the facilities 
to check maintenance needs. The colleges do not use the facilities to raise extra funds  for 
maintenance purposes.  
 
Vandalism is one of the main reason for the need for maintenance, apart from reactive 
maintenance caused by deterioration of the facilities. The colleges have a works supervisor 
who is only at a supervisory grade who runs maintenance projects. This is a junior position; 
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as a result, management makes very important decisions pertaining to maintenance without 
his involvement.  
 
The general maintenance needs include general plumbing, making good of gardens, glazing 
due to replacements of broken panes and general electricity is always on the list of 
maintenance. Windows, furniture, toilets and light fittings are often on the list as well. 
Management therefore make very important decisions – including maintenance without 
really involving the maintenance manager. There is a general feeling among the works 
supervisors that they should be educated to a higher level in order to make and contribute 
to more informed decisions at top management level. 
 
5.3 RECOMMENDATIONS 
 
5.3.1 Recommendations related to the outcome of the study 
A maintenance department needs to be structured according to the size of the organisation. 
In universities, it is important to employ a maintenance manager who should sit in on 
management meetings where most maintenance decisions are made. Maintenance 
managers, while co-ordinating all maintenance work, should also be able to plan 
strategically.  
 
Maintenance managers should spend as much time planning works, as in getting involved in 
daily operational problems. This can only be done by empowering other members of the 
team to make decisions, and by encouraging problems to be addressed at the lower levels 
of the hierarchy. Having formal and regular meetings to discuss workloads and performance 
objectives is also useful. Weekly meetings could be ideal to discuss workloads and check the 
progress on a daily basis by visiting sites and inspecting facilities.  
 
Although this has not been researched in this study investment in information technology is 
another way of making information processing easier. This is becoming a popular option, 
and there is an ever-increasing number of specialist maintenance management software 
packages appearing on the market. These packages offer a variety of different features, so 
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that the maintenance manager has to choose a package that suits his organisational needs. 
Buys & Nkado (2006) suggested that an effective management system should include best 
practice among it was computerised maintenance management system.   
 
One of the methods of improving maintenance services is to become more proactive. This 
can be achieved through arranging meetings to discuss the services provided. This can be 
done every two months; and should involve the heads of all departments. These persons 
would have been briefed on the meetings. Proactive behaviour could also include 
addressing emerging areas of significant activity, such as environmental management and 
business-continuity planning.  
 
In universities in Malawi, efforts are directed towards making the students’ stay as pleasant 
as possible; therefore, maintenance managers should target people who can provide them 
with useful information, for instance, residence hall representatives or members of the 
students’ representative council. Maintenance managers should also develop an audit 
system that seeks to improve services through feedback.  
 
The universities in Malawi also need to have a maintenance policy in place, which should be 
distributed to all heads of departments. This should include all necessary items that are 
required to enhance and further improve maintenance issues. Recovery of user costs can be 
planned by way of pricing the rooms of residence per academic year. Sports facilities can be 
named after advertisers that are able to pay an annual fee for naming, for example, naming 
a stadium or any building after the sponsoring organisation.  
 
The universities in Malawi can also open exclusive clubs for alumni and company executives, 
where they can meet for lunch or during the evenings. The subscription money can be used 
for the maintenance of buildings and facilities as a whole. This club can offer services, 
including the sports facilities for members to use them privately, and also a restaurant and 
boardrooms. This could generate the much-needed money for maintenance, making them 
thereby self-sufficient.  
 
Maintenance of university facilities in developing countries 
  85 | P a g e  
 
Regular inspections should be made periodically, to take into account all necessary 
maintenance needs. This would help monitor the frequent maintenance needs, and also 
facilitate the preparation of an annual budget.  
 
Investment in security would also minimise the costs caused by vandalism. Investment in 
more sophisticated and sustainable security equipment initially would enhance the 
protection of facilities and minimise future maintenance costs. 
 
Creating a maintenance management senior post in middle management would give the 
opportunity for a maintenance manager to attend heads’ and deans’ meetings - thereby 
allowing them to give their views at decision-making level. This would enable management 
to take maintenance tasks seriously, as they would be able to deliberate with a person from 
their own ranks, and one who is an individual with the relevant technical know-how. From 
an administration perspective, management could then be told where they are going wrong. 
 
5.3.2 Recommendations for further study 
  
It is recommended that further study be done on the following issues: 
• An investigation of the incorporation of maintenance funds in donor-funded projects 
in developing countries; 
• Quantity Surveyors’ (QS) role in the whole life cycle of building with regard to 
maintenance funding.  
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APPENDIX A  
Nelson Mandela Metropolitan University 
Department of Building and Quantity Surveying 
Summerstrand Campus 
University Way 
Port Elizabeth 
Republic of South Africa  
 
The Registrar, 
University of Malawi, 
Box 280 
Zomba  
Malawi 
 
Dear Sir/ Madam, 
MAINTENANCE OF UNIVERSITY FACILITIES IN DEVELOPING COUNTRIES: A RESEARCH IN 
PARTIAL FULFILMENT OF THE REQUIREMENTS FOR A MASTER OF SCIENCE DEGREE IN 
BUILT ENVIRONMENT AT THE NELSON MANDELA METROPOLITAN UNIVERSITY 
It is evident that most University facilities in developing countries go without maintenance, 
and that funding such projects can be difficult. This is because of several factors, 
which include the lack of a maintenance policy, insufficient funding, or the lack of security, 
which promotes vandalism and continues to deteriorate the facilities. The research 
proposes ways that can be followed to ensure the successful maintenance of facilities in 
developing countries. 
 
The attached 8-page questionnaire is sent to the Universities of Malawi and Mzuzu, as well 
as to their constituent colleges, all regarded as reliable to give information on the 
maintenance of university facilities. Based on the reasons that the maintenance of such 
buildings is important, we therefore encourage you to respond and give your views to this 
survey. The information will be treated in the strictest confidence and will be used solely for 
the data-analysis for the above degree. The results of the survey will be returned to all 
persons who return the completed questionnaire. 
 
I would appreciate it if the questionnaire could be returned to the following address before 
3 April 2009: The Polytechnic, Private Bag 303, Chichiri, Blantyre 3. If you prefer to receive 
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and respond by e-mail, please provide me with your e-mail address at 
kenbowazi@gmail.com. 
Thank you for your co-operation. 
 
Yours sincerely, 
Kenneth Bowazi, BSc Hons QS     Fanie Buys PhD 
Researcher        Supervisor
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APPENDIX B 
MAINTENANCE OF UNIVERSITY FACILITIES IN DEVELOPING COUNTRIES 
QUESTIONNAIRE 
1. On a scale of 1 (Strongly disagree) to 5 (Strongly agree), state to what extent your 
organisation does the following:  
 
Please mark appropriate block 
 
 Maintenance planning 
 
1.00 Parameter 
Fully 
Disagree  
Fully 
Agree 
1 2 3 4 5 
1.01 Prepare annual maintenance plan      
1.02 Daily inspection of the facilities                
1.03 Receive yearly maintenance funding from government       
1.04 Raise funds from other sources for maintenance      
1.05 Receive donations for maintenance      
1.06 Recover maintenance costs from users      
1.07 The maintenance manager is involved in the design of new facilities       
1.08 Put in place a sound maintenance policy to ensure that 
maintenance funds are available       
1.09 Do maintenance according to priorities, e.g. emergency, routine      
1.10 Put out tenders for and outsource maintenance work        
1.11 Outsource only major maintenance work      
1.12 Management determines minimum accepted standards of 
buildings      
1.13 Maintenance manager makes ultimate decisions with regard to 
maintenance      
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2. On a scale of ‘Never’ to ‘Always’, to what extent does your organisation require 
maintenance of any sort on the following (Please note ‘unsure’ option)? 
Please mark appropriate block 
Items requiring maintenance 
2.0 Item Never Rarely Sometimes Often Always 
2.1 Light fittings N R S O A 
2.2 Walls N R S O A 
2.3 Toilets  N R S O A 
2.4 Ceilings N R S O A 
2.5 Roofs N R S O A 
2.6 Gutters and downpipes N R S O A 
2.7 Gardens N R S O A 
2.8 Sports Fields N R S O A 
2.9 General plumbing N R S O A 
2.10 General electricity N R S O A 
2.11 Windows N R S O A 
2.12 Glazing N R S O A 
2.13 Furniture N R S O A 
 
3. On a scale of 1 (Minor contribution ) to 5 (Major contribution), to what extent do the 
following items contribute to university’s sources of funds for maintenance? 
Source of funds 
 Source Minor contribution                                                    Major contribution 
4.1 Student fees 1 2 3 4 5 
4.2 Government funding 1 2 3 4 5 
4.3 Donations 1 2 3 4 5 
4.4 Fund raising 1 2 3 4 5 
4.5 Cost recovery from user charges 1 2 3 4 5 
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4. On a scale of 1 (Very bad) to 5 (Excellent), how would you rate the following? 
Perception   
 Aspect Very bad Bad Average Good Excellent 
4.01 The general state of buildings on campus 1 2 3 4 5 
4.02 The standard of maintenance 1 2 3 4 5 
4.03 Response time when there is maintenance 
need 
1 2 3 4 5 
4.04 The level of funding by government 1 2 3 4 5 
 
5. On a scale of 0 to 6 using percentages, what percentage of maintenance work in 
schools is caused by vandalism? 
Rate of maintenance caused by vandalism 
 0% 1-19% 20-39% 40-59% 60-79% 80-99% 100% 
6.1 0 1 2 3 4 5 6 
 
6. On a scale of 1 (Fully disagree) to 5(Fully agree), state how the following best 
describes how you would determine the budget for maintenance work  
Determining maintenance budget 
 Aspect Minor                                                   Major 
6.01 Use the budget of the previous year and add 
percentage or amount 
1 2 3 4 5 
6.02 Use historical figures to estimate the cost of 
maintenance work 
1 2 3 4 5 
6.03 Estimate the actual cost of expected 
maintenance work 
1 2 3 4 5 
6.04 Use the institution’s maintenance plan to 
determine the cost of maintenance work 
1 2 3 4 5 
6.05 Appoint outside consultants to estimate the 
cost of maintenance work 
1 2 3 4 5 
6.06 Other ( please specify) 1 2 3 4 5 
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7. On a scale of 1 (5 years) to 5 (over 20 years), indicate the presence of a current up-to 
date preventive maintenance plan for the University (Please note “No plan” 
response). 
Preventive maintenance plan 
7.00 No plan 5-yr plan 10-yr plan 15-yr plan 20-yr plan >20-yr plan 
7.01 NP 1 2 3 4 5 
 
8. Rank the following causes of delays in maintenance work from 1 (Least appropriate) 
to 5 (Most appropriate).  
Causes of delay 
8.00 Cause Least appropriate                     Most appropriate 
8.01 Insufficient funds 1 2 3 4 5 
8.02 Insufficient staff 1 2 3 4 5 
8.03 Insufficient material/ parts 1 2 3 4 5 
8.04 Insufficient tools 1 2 3 4 5 
8.05 Insufficient planning  1 2 3 4 5 
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9. On a scale of 1 (not available) to 5 (more available), against intruders to your facility. 
Security  
9.00 Parameter 1 2 3 4 5 
9.01 General school grounds 1 2 3 4 5 
9.02 Effective perimeter boundary wall 1 2 3 4 5 
9.03 Number of entrances to campus are absolute minimum 1 2 3 4 5 
9.04 Effective access control system is operated by security 
personnel at the entrance gates 
1 2 3 4 5 
9.05 Effective lighting between boundary and buildings 1 2 3 4 5 
9.06 Available tools e.g. ladders around the building to enable 
intruders gain access 
1 2 3 4 5 
9.07 Grounds’ trees that offer concealment to intruders 1 2 3 4 5 
9.08 Guards have unobstructed sight lines covering the 
building 
1 2 3 4 5 
9.09 Practically minimum entrances(access points) to the 
building 
1 2 3 4 5 
9.10 Doors with adequate construction strength 1 2 3 4 5 
9.11 Secure locks to windows and doors 1 2 3 4 5 
9.12 Effective intruders detection alarm system 1 2 3 4 5 
9.13 CCTV surveillance system monitored by security 
personnel 
1 2 3 4 5 
9.14 Adequate security accommodation e.g. surveillance and 
search rooms 
1 2 3 4 5 
9.15 Processes to limit unnecessary movement of valuable 
items within the building exists 
1 2 3 4 5 
 
10. Does the University have a public-private partnership with the private sector to 
enhance the maintenance of cost centres? Please elaborate. 
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11. Do you have any final comments regarding general maintenance of University 
facilities? 
 
 
12. State the qualifications of the Maintenance Manager? 
Qualification Major of the qualification  Experience as maintenance 
manager 
   
 
13. At what level of management is the Maintenance Manager? 
Level Lower (supervisory) Middle Top 
    
 
 
Maintenance of university facilities in developing countries 
  100 | P a g e  
 
Please record your details below to facilitate contacting you, in the event that a query 
should arise. Please note that the data provided in this questionnaire will be treated in the 
strictest confidence. 
 
ORGANISATION: _____________________________________________________________ 
PHONE:____________________________________________________________________ 
ADDRESS: _______________________________________________________________ 
FAX:_______________________________________________________________________ 
MOBILE:__________________________________________________________________ 
E-MAIL:____________________________________________________________________ 
CONTACT PERSON: _______________________________ 
 
Thank you for your contribution directed towards improving maintenance management in 
developing countries.  
 
 
